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(57) Abstract: Selective MMP-13 inhibitors are bicyclic 
pyrmidines of the fonnula or a pharmaceutically acceptable 
salt thereof, wherein R^ is hydrogen or alkyl; R^, R^, and 
R* include hydrogen, halo, alkyl, C^(CH2)m aryl; and 
X is O, S, SO, SO2, CH2, C=0, CHOH, NH, OR NR^. A 
compound of the formula, or a pharmaceutically acceptable 
salt thereof, is useful for treating cancer or aithritis. 
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BICYCLIC PYRIMIDINE MATRIX METALLOPROTEINASE INHIBITORS 

FIELD OF THE INVENTION 

This invention relates to a group of bicyclic pyrimidine derivatives ^ch 
inhibit matrix metalloproteinase enzymes and thus are useful for treating diseases 
resulting from tissue breakdown, such as heart disease, multiple sclerosis, arthritis, 
atherosclerosis, and osteoporosis. 



BACKGROUND OF THE INVENTION . 

Matrix metalloproteinases (sometimes referred to as MMPs) are natutaUy- 
occurring enzymes found in most mammals. Over-expression and activation of 

1 0 MMPs or an imbalance between MMPs and inhibitors of MMPs have been 
suggested as factors in the pathogenesis of diseases characterized by the 
breakdown of extracellular matrix or connective tissues. 

Stromelysin-l and gelatinase A are members of the matrix 
metalloproteinases (MM?) family. Other members include fibroblast coUagenase 

1 5 (MMP- 1 ), neutrophil collagenase (MMP-8), gelatinase B (92 kDa gelatinase) 
(MMP-9), stromelysin-2 (MMP-10), stromelysin-3 (MMP-11), matrilysin 
(MMP-7), collagenase 3 (MMP-13), TNF-alpha converting enzyme (TACE), and 
other newly discovered membrane-associated matrix metalloproteinases (Sato H, 
Takino T, Okada Y. Cao J. Shinagawa A. Yamamoto E, and Seiki M., Nature, 

20 1994;370:61-65). These enzjTnes have been implicated with a nxnnber of diseases 
which result from breakdown of connective tissue, including such diseases as 
rheumatoid arthritis, osteoarthritis, osteoporosis, periodontitis, multiple sclerosis, 
gingivitis, corneal epidermal and gastric ulceration, atherosclerosis, neointimal 
proliferation which leads to restenosis and ischemic heart failure, and tumor 

25 metastasis. A method for preventing and treating these and other diseases is now 
recognized to be by inhibiting metalloproteinase enzymes, thereby curtailing 
and/or eliminating the breakdown of connective tissues that results in the disease 
states. 
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Tbs catalytic zinc in matrix metalloproteinases is typically the focal point 
for inhibitor design. The modification of substrates by introducing zinc chelating 
groups has generated potent inhibitors such as peptide hydroxamates and thiol- 
containing peptides. Peptide hydroxamates and fte natural endogenous inhibitors 
5 of MMPs (TIMPs) have been used successfully to treat animal models of cancer 
and inflammation. MM? inhibitors have also been used to prevent and treat 
congestive heart failure and othCT cardiovascular diseases. United States Patent 
Number 5,948,780. 

A major limitation on the use of cunrently )snovm MMP inhibitors is their 

1 0 lack of specificit\' for any particular enzyme. Recent data has established that 
specific MMP enzymes are associated with some diseases, with no effect on 
others. The MMPs are generally categorized based on their substrate q)ecificity, 
and indeed the collagenase subfamily of MMP-1, MMP-8, and 
MMP- 13 selectively cleave native interstitial coUagens, and thtis are associated 

1 5 only with diseases linked to such interstitial collagen tissue. This is evidenced by 
the recent discoven- that MMP- 13 alone is overexpressed in breast carcinoma, 
while MMP-1 alone is overexpressed in papillary carcinoma (see Chen et al., 
J.Am. Chem. Soc, 2000:122:9648-9654). 

There appears to be few selective inhibitors of MMP-1 3 reported. 

20 A compound named W AY-1 70523 has been reported by Chen et al., supra., 2000, 
and a few other compounds are reported in PCT international patent application 
Number WO 01/63244 Al. as allegedly selective mhibitors of MMP-13. Further, 
United States Patent Number 6.008243 discloses inhibitors of MMP-13. 
However, no selective or nonselective inhibitor of MMP-13 has been approved 

25 and marketed for the treatment of any disease in any mammal. Accordingly, the 
need continues to find new low molecular weight compounds that are potent and 
selective MMP inhibitors, and that have an acceptable therapeutic index of 
ioxicit>'/potency to make them amenable for use clinically in the prevention and 
treatment of the associated disease states. An object of this invention is to provide 

30 a group of selective MMP-1 3 mhibitor compounds characterized as bemg bicyclic 
pyrimidines. 
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SUMMARY OF TOE INVENTION 



This invention provides a groi^ of bicyclic pyrimidine compounds that are 
inhibitors of matrix metalloproteinase enzymes, and especially MMP-1 3. The 
invention is more particularly directed to conqjounds defined by Formula 1 



r1 



-r3 



or a pharmaceutically acceptable salt thereof, 
herein:. 

" — " is absent or is a bond: 

X is 0, S, SO, SO2, CH2. C = O. CHOR NH, or NR5; 

10 YisOorS; 

r1 is H, (0)nCi-C6 alkyl, (0)n substituted Ci-Ce alkyl, NO2, NR5r6, CHO, or 
halo: 

r2, r3, and R^ independently are hydrogen, halo, Ci-Cg allqrl, substimted 

Ci-Cg alkvL C2-C6 alkenvL substituted C2-C6 alkenyl, C2-C10 alkynyl, 

15 substituted C2-C10 alkynyl, (CH2)m OH, (CH2)m0R5,(CH2)ni 

cycloalkyl, (CH2)ni substituted cycloalkyl. CHOH (CH2)m aiyl, CHOH 
(CH2)in subsiinited aryl. CHOH (CH2)ni heteroaryl, CHOH (CH2)m 
substituted heteroar>'l. (C02)n(CH2)in aryl, (C02)n(CH2)m substituted 
aryl, (C02)n(CH2)in heteroaryl, (C02)n(CH2)m substinited heteroaryl, 

20 (C02)n(CH2)in carbocycle, (C02)n(CH2)ni substituted carbocycle, 

(C02)n(CH2)m heterocycle, (C02)n(CH2)m substinited beterocycle, 
(C02)n(CH2)m NR5r6, CH(Ci-6 allc)1>aiyl, (CH2)ni N(H) C(=0)aryl. 
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(CH2)in-S(O)0-2-(CH2)n-ayI. CH(Ci-C6 alkyl)-substitiited aiyl, 
(CH2)njN(H) C(K)) substituted aiyl, (CH2)m-S(0)o.2-(CH2)n substituted 

C(=0)N(R5HCH2)in aiyl, C(K))N(R5HCH2)m substituted aiyl, 
5 C(=0)N(R5)-(CH2)m heteroaiyl, C(=0)N(R5HCH2)ni substituted 

heteroaiyl CsC-(CH2)m aiyU OC-(CH2)m substituted aryi, 
C^-(CH2)m-hetetoaryl, CsC-(CH2)m substituted heteroaryl, 
OC-(CH2)ni carbocycle, OC-(CH2)ni substituted caibocycle. 
(CH2)ni-0-aryl, (CH2)ni-0-substituted aryl, (CH2)m C0R5. 

10 NH 
. . i 

(CH2)m CONR5r6, (CRiha CmPK^, 

s 

li 

15 (CH2)mCNR5R6 

or(CH2)mC02R^; 
m is an integer from 0 to 6: 

r5 and independently are hydrogen, Ci-Cs alkyl, substituted Cj-Cg alkyL 
(CH2)m arvL (CH2)m substituted aryl, (CH2)ni heteroaryl or (CH2)m 

20 substituted heieroan'L or R^ and R^ are taken together with the nitrogen 

atom to which they are attached complete a 3- to 7-membered ring; 
containing carbon atoms, the nitrogen atom bearing R^ and R^, and 
optionally 1 or 2 heteroaioms independently selected form O, S, andNR^, 
wherein r2 is as defined above and; 

25 n is 0 or 1; with the proviso that R^ and R^ are not both selected fix)m hydrogen 
andCi-Cg alkyl. 

Preferred compounds have Formula I wherein X is S, SO, or SC>2i and Y, 

r1 , r2, r3, and R^ are as defined above. 

Preferred compounds have Formula I wherein r2 and are not H. 
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More preferred compounds have Fonnuia I wherein r3 is H or fluoro, and 
both R2 and R^ are not H. 

Further preferred compounds of Formula I have r2 equal CO2 aryl or 
CO2 heteroaiyl, v»^erein aryl and heteroaryl may be unsubstituted or substittited. 
5 A preferred group of confounds have Formula II 




n 



wherein R^ , r2, r3, r4, and X are as defined above. Preferred compounds are 
those wherem R1 is H or CH3, R2 is CO2CH2 aryl, CO2CH2 heteroaryl, 
CONHCH2 aryl, or CONHCH2 heteroan'L wherein the aiyl and heteroaryl groi^ 
are unsubstinited or substituted, and R^ is H or fluoro. Also preferred are amides, 
i.e., compounds 

O 

B 

wherein r2 is (CH2)m CNR5r6. 

A fiirther preferred group of compounds have Formula III 

r' 
o 

v^^erem R' , R^, r3, and are as defmed above. Especially prefened 
compounds are those where r2 is CO2CH2 aiyl, CO2CH2 heteroaryl, CONHCH2 
aryl, or CONHCH2 heteroaiA'l, wherein the aryl and heteroaryl groups are 
20 unsubstituted or substituted, r3 is H, and R^ is CH2 aryl, CH2 substitoted aiyl, 
CH2 heteroaryl, or CH2 substituted heteroaryl. 



10 



15 
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More preferred is a compound of Formula or a pharmaceudcally 

acceptable salt thereof, selected £rom: 

6-Benzyl.8-methyl-5J-<iioxo-6J-dihydro-5H-tWazolo[3^H:]^ 

2-carbotbioic acid benzylamide; and 
5 6-Benzyl-8-methyI-5J-aioxo-6J-dihydro-5H-tUazoIo[3^-<:]py^ 

2-carbolhioic acid 4-methoxy-benzylainide. 

Also more preferred is a compound of Formula III, or a pharmaceuticaUy 

acceptable salt thereof, named: 

6-Benzyl-2-(3-phenyl-propionyl)-thia2olo[3;2-<Jpyrimidine-5,7Kiio^^^ 
1 0 6-Benzyl-8-methyl-5 J-dioxo-6,7-dihydro-5H-thiazolo[3,2-c]py^ 

2-carboxylic acid prop-2-ynylamide; 

6-Benzyl-8-methyI-5 J-dioxo-6 J-dihydro-5H-thiazolo[3,2-c]pyrimidi^ 

2-carboxylic acid (piperidin-4-ylmethyl)-amide hydrochloride; 

Also more preferred is a compound of Formula HI, or a pharmaceuticaUy 
1 5 acceptable salt thereof, selected from: 

6-Benzyl-2-( 1 -hydroxy-3-phenyl-allyI)-8-methyl- 
tliiazolo[3:2-c]pyrimidine-5 J-dione: 

6-Benzyl-2-( 1 -hydroxy.3-phenyl-prop-2-ynyl>8-methyl- 
thiazolo[3,2-c]pyriinidine-5.7-dione; 
20 6-Benzyl-2-(hydroxy.phenyl-methyl)-thiazolo[32-c]pyTimidine-5,7-dioM^ 

and 

6-Benzyl-2-( 1 -hydroxy-3-phenyl-propyl)-thiazolo[3,2-clpyrimidine- 
5-7-dione. 

Still another preferred group of compounds have Formula IV 



25 




IV 



o 



v^*erein R^, r3, and R^ are as defined above. 

More preferred is a compound of Formula IV, or a pharmaceuticaUy 
acceptable saltthereof^ selected from: 
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6-Ben2yl-8-methyl-5J-4idxo-6,7-Klihydro-5HK)xa^ 

2-carboxyiic acid benzyl ester, and 

6-Benzyl-5,7-^oxo-6,7-dihydn>-5H-K)xazolo[3^-c]pyr^ 

2*carboxylic acid benzyl ester. 
5 Also more preferred is a con^omd of Formula IV, or a phannaceuticaily 

acceptable salt thereof^ selected from: 

6-Benzyl-5,7Hiioxo-6,7'^ydrD-5H-oxazolo[3,2-c]pyriinidine^ 

carboxylic acid benzylamide; 

6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5HK)xazolo[3,2<]py^ 

1 0 2-carboxylic acid 4-methoxy-benzylainide; 

6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-oxazolo[3,2-<:]K^^ 

2-carboxylic acid (pyridin-4-ylmethyi)-ainide; and 

6-Benzyl-8-methyl-5J-dioxa-6J-dihydro-5HK)xazolo[3,2-c]pyrimid^^ 

2-carboxylic acid (benzo[1.3]dioxolo-ylniethyl)-amide. 

1 5 Other preferred invention compounds have Formula V 




V 



O 

wherein is hydrogen, (0)n Ci-Cg alkyh or (0)n substimted Cj-Ce alkyl, r2 is 
C02(CH2)in ar>'L C02(CH2)m substituted aryl, 

NH 

1 

r4 is (CH2)m C02R5, (CH2)ni CONR5r6 (CH2)m CNR5r6 CHOH 
(CH2)m arvL CHOH (CH2)ni substituted aryl, CHOH {CH^ heteroaryl, 
CHOH (CH2)in substituted aryl. Preferred compounds of Formula V are 
those wherein m is 0 or 1 . 

Also preferred are 23-dihydro compounds of Formula VI: 



20 



25 
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VI 



wherein , r2, R^, r4, Y, and X are as defined above. 

More preferred is a compound of Formula VI, or aphaimaceudcally 
acceptable salt thereof, selected from: 
5 6-Benzyl-8-methyl-5,7-dioxo-l,5,6,7-tetrahydro-imida2o[l^- 
c]pyrimidine-2-carboxylic acid (benzo[L3]dioxol-5-ylmethyl)-amide; 

6-Benzyl-l,8-dimethYl-5,7-dioxo-l,5,6J-tetrahydro-iniidazo[l,2- 
c]pyrimidine-2-carboxylic acid (benzo[l,3]dioxol-5-ylmethyl>-amide; 

6-Benzyl-L8-dimethyl-5,7-dioxo-l ,5,6,7-tetrahydro-imidazo[l ,2- 
1 0 c]pyriniidine-2-carbox>dic acid benzyiamide: 

6-BenzyH,8-dimethyl-5.7^oxo-l,5.6J-tetrahydro-imidazo[l,2- 
c]p>'riniidine-2-carboxylic acid 4-methoxy-benzylaniide; 

6-Benzyl- 1 -methyloJ-dioxo- 1 ,5,6,7-tetrahydro-imida2o[ 1 ,2- 
c]pyrimidine-2-carbox>'lic acid 4-methoxy-benzylamide; 
15 6-(4-Methoxy-ben2\1>l-methyl-5jKlioxo-L5,6,7-tetrahydro-imidazo[l^' 
c]p>'rimidine-2-carboxylic acid 4-methoxy-benzylamide; and 

6-{4.Methoxy-ben2\a)-1.8-dimethyl-5,7-dioxo-l,5,6,7-tetrahydro- 
imidazo[l J2-c]pyriniidine-2-carboxylic acid (pyridin-4-ylmethyl)-amide. 

Also more preferred is a compound of Formula VI, or a phaimaceutically 
20 acceptable salt thereof, selected from: 

6-Benzyl-5,7-dioxo-23.6,7-tetrahydro-5//-thia2olo[3,2-c]pyrimidm 
2-carboxylic acid ben2>'l ester 2.3-Dihydroxypropionic acid benzyl ester; 

6-Beii2yl-5,7-dioxo-2.3,6J4etrahydro-5H-ttea2olo[3;2-c]pyriniidine- 
2-carboxylic acid p\Tidin-4-ylmethyl ester hydrochloride; 
25 6-Benz\'l-L5.7-trioxo-l JZ3,5,6,7-hexahydro- 

l/*nhiazolo[3*2-c]pyrimidine-3-carboxyiic acid benzyl ester, and 

6-BenzyM,8-dimethyl-5,7-dioxo-L5,6,7-tetrahydro-imidazO' 
[I*2-c]pyrunidine-2-carboxylic acid 4-methoxy-benzyl ester. 
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Also more preferred is a coi]q>otmd of Fomiiila VI, or a pharoiaceutically 
acceptable salt thereof, named 6-benzyl-3-ethoxy.23-dihydro-oxazolo[3> 
c]pyrimidine-5,7-dione. 

Sulfoxides and sulfones of Formula VII 



Rl is H. CH3, CH2OH, or CHO: 

r2 is (C02)(CH2)ni ar>'L (C02){CH2)ni substituted aryl, (C02)(CH2)m 
heteroaryL (C02)(CH2)in substituted heteroaryl, 
C(=0)N(R5).(CH2>m-ar>l C(=0)N(R5HCH2)m substituted aryl, 
C(0)N(R5HCH2)ni heteroand. C(=0)N(R5HCH2)m substituted 
heteroaryL CsC-(CH2)niaryI. CsC-(CH2)ni substituted aryl, 
CsC-{CH2)in heteroar\'L or C=C-(CH2)in substituted heteroaiyl, herein 
r5 is hydrogen or methyl; 

r3 is hydrogen or fluoro; 

R4 is C2-C6 alkenyl, substituted C2-C6 alkenyl, Cj-Cg alkyl, substituted Cj-Cg 
alkyh C2-C10 alknyh substituted C2-C10 alkynyl, (CH2)inCOR5, 
(CH2)mS(0)o-2-(CH2)naryl, C(-0)N(R5).CH2)niaryl, (CH2)m-0-aiyl. 
(CH2)inS(0)o-2'(CH2)n substituted aryl, C(=0)N(R5)-CH2)ni substituted 




vn 



also are preferred, wherem R^ , R2, r3, and R^ are as defined above. 
Preferred is a compound of Formula I of Formula VIII 




vm 



or a pharmaceutically acceptable salt thereof, wherein: 



wo 02/064599 



PCT/1B02/00313 



-10- 

aryl, (CH2)ni-0-substitiited aryl, (C02)n(CH2)in aiyl, (COz^iCiilhk 
substituted aiyl, (C02)n(CH2)m heteroaryl, (C02)n(CH2)ni substituted 
heteroaryl, (C02)n(CH2)m caibocycle, or (C02)n(CH2)ni substituted 
carbocycle, wherein 
nisOor 1; 

m is an integer of from 0 to 6; and 
r5 is as defined above for Formula I. 

More preferred is a compound of Formula Vm, or a phaimaceuticaily 
accqjtable salt thereof, M*erein: 
Rl isHorCHs; 

r2 is C(=0)N(R5).(CH2)m a^yl C(=0)N(R5HCH2)m substituted aryl, 

C(=0)N(R5HCH2)m heteroaryl, C(=0)N(R5HCH2)m substituted 
heteroar>'L OC-(CH2)niaryl CsC.(CH2)m substituted aiyl, 
C^C-(CH2)in heieroar>'L or CsC-(CH2)in substimted heteroaryL vrtierein 
r5 is H or methyl; 

r3 is hydrogen or fluoro: 

r4 is (C02)n(CH2)maO'l (C02)n(CH2)in substituted aryl, (C02)n(CH2)m 
heteroaryl, (C02)n(CH2)in substituted heteroaryl, (C02)n(CH2)m 
carbocycle, or (C02)n(CH2)in substituted carbocycle, wherein: 

n is 0 or 1, arid 

m is an integer of from 0 to 6. 

Still more preferred is a compound of Formula VIIl, or a phaimaceuticaily 
acceptable salt thereof, wherein: 
r1 isHorCHs; 

r2 is C=C-(CH2)maiyL OC-(CH2)m substituted aiyl, C^-(CH2)m heteroaryl, 
or CsC-(CH2)ni substituted heteroaryl, wherein: 

mis 1; 

R3 is hydrogen or fluoro; and 
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R4 is (C02)n(CH2)niaryl, (C02)n(CH2)m substituted aryl (C02)n(CH2)m 
heteroaiyl, (C02)n(CH2)in substituted heteroaiyl, 
(C02)n(CH2)nicarbocycle, or (C02)n(CH2)mSubstituted carbocyde, 

wherein n is 0 and m is 1. 

Also still more preferred is a compoimd of Formula VHI, or a 
phannaceulically acceptable salt thereof, x^^erein: 
RjisHorCHs; 

R2 is C(=0)N(R5KCH2)niaiyl, C(«0)N(R5HCH2)m2«bstituted aiyl, 

C(-0)N(R5HCH2)inheteroaryl, or C(-0)N(R5HCH2)mSubstitiited 
heteroarvL 

wherein m is 1 and is H or CH3; 

r3 is hydrogen or fluoro; and 

r4 is (C02)n(CH2}inaryL (C02)n(CH2)mSubstituted aryl, 

(C02)n(CH2)mheieroar>'L (C02)n(CH2)mSubstituted heteroaiyl, 
(C02)n(CH2)mcarbocycle, or (C02)n(CH2)inSubstituted carbocycle, 
wherein n is 0 and m is 1: 

Still more preferred is a compound of Formula VIIL or a phazmaceuticaUy 
acceptable salt thereof, selected from: 

4-[8-Methyl-5J-dioxo-2-(3-phenyl-prop-l-ynyl)-7H-thiazolo[3j2- 

c]pyrimidin-6-ylmethyl] -benzoic acid; 

4-{243-(4-Methoxy.phenyl)-prop-l-ynyl]-8-niethyl-5,7-dioxo-7H- 

thiazolo[3^-c]pyrimidin-6-ylmethyl}-benzoicacid; 

4-{2-[3-(4-Fluoro-phenyl)-prop-l-ynyl]-8-methyl-5,7-4ioxo-7H- 
thia2olo[3^-c]pyrimidin-6-yhnethyl}-benzoic acid; 

4-{2-[3-(3-Methoxy-phenyl)-prop-l-ynyl>8-niethyl-5jKiioxo-7H^ 
thia2olo[3 J2-c]pyrimidin-6-Ylmethyl}-benzoic acid; 

4-{2-[3<3,4-Difluoro-phenyI)-pr6p-l-ynyl]-8-methyl-5,7-dioxo-7H- 

thiazolo[3 ;2-c]pyrimidin-6-ylmethy 1 } -benzoic acid; 

6-Benzyl-8-methyl-2-(3-pyridin-4-yl-prop-l-ynyl>-thiazolo[3^- 

c]pyrimidine-5,7-dione; 
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6-(3,4.I)ichlon>-bcnzyl)-8-metbyl-2-(3- 
thiazolo[3^-clpyiiiiiidiiie-5,7-dione; 

6-(3,4.DicMoio.benzyl)-2.[3-(2-methoxy.pyridiii^ 
methyl-tWazolo[3^-c]pyriinidine-5,7-dioiie; 

6-Benzyl-8-metbyl-2-phenyIethynyl-thia2olo[3^-cl^^ 

6-(4-Bromo-benzyl).2.[3.(3-methoxy-phenyl>prop-l-ynyl^^^^ 

thiazoIo[32-c]pyriinidine-5,7-dione; 

4-{243K3-Methoxy-phenyl>piop-l-ynyl]-8-methyl-57-diox()-TO^ 

thiazolo[3^-c]pyrimidin-6-ylmethyl}-ben2CTe^ 

4-{2-[3<3-nuoro^methoxy-phenyl>prop-l-ynyl]-8-methyl-5J-di^ 

7H-thiazolo[3^-c]pyriinidin-6-yIinethyI}-benzoic acid; 

6-(4.Fluoro-benzyl)-8-methyl-2-(3-phenyl-prop-l .yiiyl)-thiazolo[3> 

c]pyriniidine-5,7-dione; 

6-Ben2yl-8-methyl-2-(3-phenyl-prop-l-ynyl)-tMazolo[3^-c3pyi^ 

5,7-dione; 

6-(3,4«DicWoro-benzylV2-[3-(3-methoxy-phenyl^prop-l-ynyl]-8-^^ 

thiazolo[3 ^-c]pyrimidine-5 ,7-dione ; 

6-(4.MethanesuIfonyI-benzyI)-8-methyl-2K3-pyridin-^^^ 

thiazolo[3^-c]pyrimidine-5,7-dione: 

4-{2-[3-(3-Methoxy-phenyl>prop- 1 -ynyl]-8-methyl-5,7-dioxo-7H- 
thiazolo[3^-c]pyrimidin-6-yimethyl}-beiizonitrile; 

4-[8-Methyl-5.7-dioxo-2-(3-phenyl-prop-l-ynyl)-7H-thiazolo[3^- 

c]p\Tiniidin-6-ylmethyl]-benzoic acid: 

2-[3-(3-Methoxy-phenyl)-prop-l-ynyl]-8-methyl-6-[4-(2H-tetr^ 

benzyl]-thia2olo[3^-c]pyrimidine-5,7-dione; 

6-BenzyI-2-[3-(3-methoxy-phenyl)-prop-l-ynylH-methyl^ 

c]pyriniidine-5,7-dione: 

6-Benzyl-8-methyl-2-(3-phenyl-prop-l -ynyl>thiazolo[3;2-c]pyriinidine- 

5,7-dione; 

2-[3-(3-Methox\-phenyl)-prop-l-ynyl]-8-methyl-6-[4Km 
carbonyl)-beiizyl]-thia2olo[3^-c]pyriinidine-5,7-dione; 

8-Methyl-6-[4Kmoipholine-4-suIfonyl>benzyl]-2-(3-py^ 
ynyl)-thiazolo[3*2-c]pyriinidine-5,7-dione; 
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2-[3K4-Fluoro-phenyl)-prop-l-ynyI]-8-methyl-6<2-oxo-^^ 
beiizopyran-6-ylmethyl)-tiiiazolo[3^<]pyrimi^ 

2-[3-(3-Methoxy-phenyl>prop-l-ynyI]-8-methyl-6-(2-K)X<>- 
benzopyran-6-ylmethyl)-thia2X)Io[3^-^]pyrinu 

4-[8-Methyl-5J-Kiioxo-2-<4-phenyI-but-l-ynyl)-7H-ti^ 
c]pyn2iiidiD-6-ylniethyl}-beiizoic add; 

4-[8-Methyl-5J-dioxo-2-<6-phenyl-hex-l-ynyl>7H^thiazolo[3> 
cjpyiiznidin^ylmetbylj-benzoic acid; 

4.[8.Methyl-5J-dioxo.2-(5-phenyl-pent-l-ynyl)-7H-tito 
c]pyriniidin-6-ylniethyI]-benzoic acid; 

4.[8-Methyl-5J-dioxo-2-(7-phenyI-liept-l-ynyI)-7H-tliia^^ 
c]pyriniidin-6-ylmethyl]-beiizoic acid; 

(4-{2-[3-(3,4-Difluoro-phenyI>prop- 1 -ynyl]-8-methyl-5,7-dioxo-7H- 
lhiazolo[3 ^-cjpyrimidin-e-y Imethyl } -phenyl)-acetic acid; 

6-(3-nuoro-benzyl)-8-methyl-2-(3-pyridin-4-yl.pn)p-l-ynyI)-thiazoto 
c]pyriniidine-5,7-dione: 

6-(3.4-DifIuoro-benz\'l)-8-methYl-2-(3-pyridin-4-yl-prop-l-ynyl)- 
thia2olo[3^-c]pyriinidine-5 .7-dione: 

6-(3-Fluoro-benzyl)-2-[3-(2-methoxy-pyridin-4-yl)-pn)p-l-ynyl]-8- 
methYl-thiazolo[3,2-c]pyrimidine-5.7-dione; 

[3-(8-Methyl-5J-dioxcH2-phenylethynyl-7H-thiazolo[3^-c]pyrimid^^ 
ybnethyl)-phenyl]-acetic acid: 

6K4-Bromo-benzj'l)-2-[3-(4-fluon)-3-methoxy-phenyl)-prop-l-ynyfl^ 
methyl-thiazolo[3-2-c]p\Timidine-5.7-dione; 

4-{2-[3-(3-Methoxy-phenyl)-prop-l-ynyl]-8-methyl-5,7-dioxo-7H- 
tMazolo[32-c]pyrimidin-6-ylmethyI}-NJ4-dimetfayl-ben2^ 

4-{2-[3-(3-Fluoro-4-methoxy-phenyl)-prop-l-ynyl]-8-methyl-5J-dioxo- 
7H-thiazolo[3^-c]pyiimidin-6-ylmethyl}-cyclohexaneca]1>03^^ acid; 

6-(3,4-Difluoro-benzyl)-2-[3K3,4-difluoTO-phenyl>prop-l-ynyl]^^ 
thiazolo[3^-c]pyriinidine-5J-dione; 

4-[8-Methyl-57-dioxo-2-(3-phenyKprop-l-ynyl)-7H-thia2olo[3^- 
c]pyrimidin-6-ylznethyI}-cycIohexanecaifooxylic acid; 
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2-CWoro-4-{2-[3-(3-methoxy.phenyl)-prop-l-ynyl]-^^ 
7H-thiazolo[3^-c]pyrimidin-6-ylmethyl}-bei^ acid; 

2-[3-(4-Fluoro-phenyl)-prop-l-ynyll-6-(4-meflianes^^ 
methyl-thiazolo[3^-c]pyrixnidine-5,7-dione; 
5 4-{2-[3-(4-Fluon)-3-inethoxy-phenyI>prop-l -ynyl]-8-methyl-5,7-dioxo- 

7H-thiazolo[3^-^]pyiiinidm-^ylmethyl}-benOT 

(3-{2-[3K4-Fluoro-3-methoxy.phenyl)-prop-l-ynyl]-8-m^^ 
7H-thiazolo[3;2-c]pyiimidin-6-ylmethyl}-phenyl>M 

(4-{2-[3<3-Methoxy-phenyI>prop-l-ynyl]-8-mefliyl-5,7-^^ 
1 0 thia2olo[3^-c]pyiimidm-6-ylmethyl}-phenyl)-acetic arid; 

6-(3,4-Difiuoro-benzyI)-8-methyl-2K3-phenyl-piop-l-ynyI)^ 

c]pyrimidineo,7-dione; 

2-[3-(3-Methoxy-phenyl)-prop-l-yDyl]-8-methyl-6-[4.(thiomoiphol^ 

carbQnyl)-benzyl]-thiazolo [3 2-c]pyrimidine-5 J-dione; 
1 5 8-Methyl-2-(3-pyridin-4-yl-prop- 1 -ynyl)-6-[4-(thiomorpholine-4- 

sulfonyl>benzyl]-thiazolo[32-c]pyriinidine-57-dione; 

2.[3-(4-Fluoro-3-methoxy-phenyl)-prop-l-ynyI]-8-methyl-6<2-oxo-2H-l- 
ben2opyran-6-ylmethyl )-thia2olo[3^-c]pyrimidine-5 J-dione; and 

2-[3-(3-Methoxy-4-methyl-phenyl)-prop-l-ynyl]-8-methyl-6-(2-oxo-^^ 
20 ben2opyi^-6-ylmethylHhia2olo[32-c]pyrimidine-5,7-dione. 

Also still more preferred is a compound of Fonnula VIII, or a 
phaimaceutically acceptable salt thereof, selected firom: 

6-Ben2yl-5J-dioxo-6J-dihydro-5H-thiazolo[3,2K:]pyiimidine-2- 
carboxylic acid benzylamide: 
25 6-Ben2yl-5,7Klioxo-6J-dihydro-5H-thia2olo[3,2K:]pyriinidme^^ 
carboxylic add biphenyM-ylamide; 

6-Benzyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine-2- 
carboxylic add (pyTidin-4-ylmethyl>-amide hydrochloride; 

6-Benzyl-8-methylo,7-dioxo-6,7-dihydro-5H-thia2olo[3>c]pyrimidiM 
30 2-carboxylic acid 3-filuoro-benzylamide; 

6-Benzoyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^-c]pyrimidine-2- 
caiboxylic acid benzylamide; 
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6-(3,4-DicWoro-benzyl>5,7-dioxo-6,7-dihydio-5H-tW 
c]p}nrimidiiie-2-carboxy]ic add benzylamide; 

6-(4-CWoro-benzyl>5,7.dioxo-6J-dihydio-5H-tbi^ 
2-carboxylic add ben^lamide; 
5 6-(4-ailoio-benzyI)-5J-dioxo-6J-dihydro-5H-tii^ 
2-carboxylic add 3,4-dichlorD-benzylamide; 

5J-Dioxo-6-pyridin-4-ylmethYl-6J-dihydn)-5H-liiiaz^ 
c]pyriinidine-2-carboxylic add benzylamide hydrodiloride; 

6-Benzyl-8-methyl-5J-dioxo-6J-dihydro-5H-thiazol6[3^-c]py^^ 

1 0 2-carboxylic acid benzylamide; 

6-Benzyl-8-methyl-5,7-Kiioxo-6,7-dihydro-5H-thiazolo[3^-c]py^^ 
2-carboxylic acid 4-methoxy-benzylamide; 

6-Benzyl-8-methyl-5jKiioxo-6J-dihydro-5H-tMazolo[3^-c]pyrimi^ 
2-carbozylic acid 3,4-dichIorobenzylamide: 
15 6-Benzyl-5J-dioxo-6,7-dihydro-5H-thiazolo[3^-c]pyrimidine-2- 
carboxylic acid (p\Tidin-4-ylmethyl)-aniide hydrochloride; 

6-Benzyl-8-methyloJ-dioxo-6.7-dihydro-5H-thia2olo[3,2-c]pyrimidine- 
2-carboxylic acid 2,4-dichloro-ben2ylamide; 

6-Ben2yl"8-meihyl-5J-dioxo-67-dihydro-5H-tiuazoIo[3^-c]pyrimidine- 
20 2-carboxylic acid 3-methyl-benzylamide; 

6-Benzyl-8-methyloJ-dioxo-6J-dihydro-5H-thiazoIo[3^-c]pyrimi 
2-caiboxylic acid 4-fluoro-benzylamide; 

6-Benzyl-8-fomiyl-5.7-dioxo-67-dihydro-5H-thiazolo[3^-c]pyrimidine- 
2-carboxylic acid 4-methoxy-benz\'lamide; 
25 6-Benzyl-8-methyl-5.7-dioxo-6J-dihydro-5H-thiazolo[3^-clpyriniidine- 
2-carboxylic acid (lH-indol-5-ylmethyl)-amide; 

6-Benzyl-8-methyl-5J-dioxo-6.7-^ihydK>-5H-thiazolo[3;2-c]pyrim 
2-carboxyiic acid (thiazol-4-ylmethyl)-amide hydrochloride; 

6-Benzyl-8-methyl-5J-dioxo-6,7-dihydio-5H-thiazolo[3^-c]pyrimidine- 
30 2-carboxylic acid (pyridin-4-ylmethyl)-amide hydrochloride; 

6-Benzyl-8-methyI-5J-dioxo-6J-dihydro-5H-thia2olo[3^-c]pyrimidin^^ 
2-carboxylic acid (6-methoxy-pyiidin-3-ylmethyl)-amjde; 
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6-Ben2yl-8-methyl-5J-<Koxo-6J-dihydro- 
2-carboxylic acid (6-methoxy-pyridin-3-ylmethyl>axmde hydrochloride; 

6-Benzyl-8-methyl-5J-dioxo.6J-<iihydK)-5H-thiazoloP 
2<aiboxylic acid (iinidazo[2,l-b]tfaiazol*6-ylinetiqrl)-amide; 
5 6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydio-5H-thiazolo[3^w:]pyr^ 
2-carboxylic acid (l-methyl-lH-pyrazol-4-yImethyl)-amide; 

6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^<]pyriim 
2-carboxyIic acid (6-methyl-pyridin-2-yhnethyl)-ainide; 

6-Beiizy!-8-methyl-5J-dioxo-6,7-dihydro-5H-tliiazolo[3^-c]py^ 
2-carboxylic acid (2,l,3-benzothiadia2ol-5-yhne1hyl)-amide; 

6-Benzyl-8-methyl-5J-dioxo-6J-dihydro-5H-tMazolo[3^-c]pyr^ 
2-carboxylic acid S.A-difluoro-bens^ylamide; 

6-Benzyl-8-methyl-5J-dioxD-6,7-dihydro-5H-thiazolo[3^-<]pyTimidine^ 
2-carboxylic acid (pyridin-3-ylinethyl)-ainide; 

6-Ben2yl-8-methyl-5J-dioxo-6jKiihydro-5H-thiazolo[3^-clpyrimidine- 
2-carboxylic acid (pyridin-3-ylmethyl)-amide hydrochloride: 

6-Benzyl-8-methyl-5.7-dioxo-6J-dihydro-5H-thiazolo[3^-c]pyrimidine- 
2-carboxylic acid 3-fluoro-4-methoxy-benzylamide; 

6-Beiizyl-8-methyl-5J-dioxo-6,7-dihydro-5H-thiazolo[32M:]pyrimidine- 
2-carboxyIic acid (pyridin-2-ylmethyl)-aniide hydrochloride; 

6-Benzyl-8-methyloJ-dioxo-6J-dihydro-5H-thia2olo[3^-c3pyrimidine- 
2-carboxylic acid 4-methyl-benzylamide; 

6-Benzyl-8-methyl-5.7-dioxo-6,7-dihydro-5H-thiazo]o[3^-c]pyriinidiiie- 
2-carfooxylic acid 4-trifluoroinethyl-benzylaxnide; 

6-Benzyl-8-methyl-5J-dioxo-6,7-dihydro-5H-thiazolo[3^-c]pyriinidiiie- 
2-carboxylic acid 4-chloro-benzylainide; 

6-Benzyl-8-inethyl-5J-dioxo-6J-dihydro-5H-thiazolo[3^<]pyriimdi 
2-carboxyIic acid 4-trifIuoromethoxy-benzylamide; 

6-Benzyl-8-methyl-5J-dioxo-6J-dihydro-5H-thia2olo[3^-c]pyriim 
2-carboxylic acid (2-methyl-thiazol-4-ylmethyl)-ainide hydrochloride; 

4-[2-(4-Methoxy.benzylcarbanioyl>8-methyl-5J-dioxo-7H-^fliia2olo[3 
c]pyriiii]din<-6-ylinethyl]-benzoic acid: 
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4.[2K4-Methoxy-beiizylcarbainoyl)-8-metf^^ 
c]pyrinudm-^yimethyl]-bexizoic acid Sodium salt; 

4-[2-(4-Methoxy-beiizylcarbamoyl>8-methyl-5J<^oxo- 
c]pyrimidin-6-ylinetbyl]-beiizoic acid 2-dimetbylaxiuno<«thyl ester hydrochloride; 
5 4-[2-(4-Huoro-ben2ylcarbamoyl>8-methyl-5,7-dioxo-7H-thiazoloP 
c}pyrimidin-6-yhnethyl]-benzoic acid; 

4-[2-(4-Fluon)-benzyIcarbamoyl)-8-methyl-5,7-dioxo-7H-thiazolo[3^- 
c]pyrimidiD*6-ylmethyl]-benzoic acid Sodium salt; 

4-[2-(4-nuoro-benzylcarbamoyl)-8-methyl-5J-doxo-7H-tfaia2olo[3^- 
10 c]pyrimidin-6-ylmethyl]-ben2oic acid 2-dimethylamino-ethyl ester; 

4-[2-(4-Fluoro-benzylcarbaraoyl)-8-metiiyl-5,7-dioxo-7H-thiazolo[3 ^- 
c]p>Tirmdm-6-ylmethyl]-benzoic acid 2-dimethylamino-ethyl ester hydrochloride; 

4-{8-Methyl-5J-dioxo-2-[(pyridiii-4-ylmethyl)-carbamoyl]-7H- 
thia2oIo[3J2-c]pyrimidin-6-ylmetfayl}-benzoic acid trifluoro-acetic acid salt; 
15 4- { 8-Methyl-5,7-dioxo-2-[(pyridin-4-yimethyl)-carbamoyl]-7H- 

thia2olo[32-c]pyrimidm-6-ylmethyl}-beiizoic acid 2-dimethylamino-etbyl ester 
dihydrochloride; 

8-Methyl-6-(2-methyl-thia2ol-4-ylmethyl)-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3^*c]pynmidine-2-carbox)'iic acid 4-fluoro-benzylamide; 
20 2-CMoro-4-[2-(4-fluoro-benzylcarbamoyl)-8-methyl-5,7-dioxo-7H- 
thiazolo[3^-c]pyrimidin-6-ylmetfayl]-benzoic acid mediyl ester, 

8-Methyl.5,7-dioxo-6-(2H-ietra2ol-5-ylmethyl)-6,7-dihydro-5H- 
thiazolo[32-c]pyrimidine-2-carboxylic acid 4-fluoro-benzylamide; 

8-MethyI-5J-dioxo-6-thiazol-2-ylmethyl-6,7-dihydro-5H-thiazolo[3^- 
25 c]pyrimidine-2-carboxylic acid 4-fluoro-benzylamide hydrochloride; 

4-[2-{4-nuoro-benzylcarbamoyl)-8'-methyl-5,7-dioxo-7H-thia2olo[3^- 
c]pyrimidin-6-ylmethyl]-2-methyl-ben2oic acid methyl ester. 

4-[2K4-Fluoro-benz>'lcarbamoyl)-8-methyl-5J-Kiioxo-7H-thiazolo[3^- 
c]pyrimidin-6-ylmethyI]-2-methoxy-benzoic add methyl ester, 
30 6-(4-nuoro-benzyl)-8-methyl-5J-dioxo-6,7-dihydro-5H-thiazolo[3^- 
c]pyrimidine-2-carboxylic acid (pyridin-4-yhnethyl)-amide hydrochloride; 

6-(4-Bromo-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^- 
c]pyrimidine-2-carboxylic acid (pyridin-4-yImethyl)-amide hydrochloride; 
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6K4<;hloio-ben2yl)-8-methyl-5,7-<iiox(>-6,7-da 
c]pyrimidme-2-caiboxylic acid (pyridin-4-ylmethyl)-ainide hydrochloride; 

8-Methyl-6-[4-(moipholine-4K:ariK)nyl)-beiizyl] 
5H-thiazolo[3^H:]pyriinidine-2-caiboxylic acid (pyridiii-4-yhnethyl>amide 

S hydrochloride; 

{5-[2-(4-Fluoio-benzyIcaibamoyl)-8-methyl-5,7-dioxo-7H-thiazolo[3^^ 

c]pyrinMdiih^yhnethyl]-isoxazol-3-yl}-caibainic acid methyl ester, 

8-Methyl-5J-dioxo-6-[4-(2H-tetrazol-5-yI)-beiizyl]-6J-^ 
thiazolo[3^-c}pyrimidine-2-cart)Oxylic add 4-fluoro-ben^lainide; 
1 0 8-Methyl-6-[4-(moipholine-4-carbonyl)-benzyl]-5 J-dioxo^^ 

5H-thia2olo[3^-c]pyriinidine-2-carboxylic acid 4-fliioro-benzylaimde; 

6-(6-FluorD-qumolin-2-yhnethyl>8-methyl-5J-dioxo-6,7-di^ 
thia2olo[3 ^-c]pyriinidine-2-carboxylic acid 4-fluoro-benzyianiide; 

2-[2*(4-Fluoro-ben2ylcarbamoyl)-8-methyl-5,7-dioxo-7H-thiazolo[3^- 
1 5 c]pyriinidin-6-ylmethyl]-5-methoxy-pyrimidine-4-caib^ acid methyl ester, 

6-But-2-ynyl-8-methyl-5J-dioxo-6-7-dihydro-5H-thiazolo[3,2- 
c]pyTimidine-2-carboxylic acid 4-fluoro-ben2ylamide; 

8-Methyl-5 J-dioxo-6-C2-oxo-2H- 1 -benzopyran-6-ylmethyl)-6,7-dihydro- 
5H-thia2olo[3^-c]pyrimidine-2-carboxylic acid 4-fluoro-ben2ylamide; 
20 6K4-Methanesulfonyl-benzyl)-8-methyl-5J-dioxo-6J-dihydro-5H^ 
thia2olo[3,2-c3pyrimidine-2-carboxylic acid (pyridin-4-ylmethyl>amide 
hydrochloride; 

6-(3-Cyano-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2- 
c]pyrimidiiie-2-carboxylic acid (pyridin-4-ylmethyl)-amide hydrochloride; 
25 6-[2K4-Chloro-bexizenesulfonyl>ethyl]-8-methyl-5,7-dioxo-6,7 

5H-thiazolo[3^-c]pyrimidine-2-carboxylic acid (pyridin-4-yhnethyl)-amide 
hydrochloride; 

8-Methyl-5J-dioxo-6-(4-sulfamoyl-ben^l)-6,7HJihydro-5H-thia» 
c]pyrimidine-2-carboxylic acid (pyridin-4-ylmefliyl)-amide hydrochloride; 
30 6-(4-Cyano-benzyl>8-methyl-5,7-dioxo-6jHiihydro-5H-thia2oto^^ 
c]pyrimidine-2-caTboxylic acid (pyridin-4-yhnethyI)-amide hydrochloride; 

8-Methyl-5J-dioxo-d-(3-oxo-3-phenyl-propyl)-6,7-<iihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-caiboxyiic acid 4-fluoro-ben2ylamide; 
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8-Methyl.5,7-<Uoxo^l-phenyl<^ylW-dayd^ 
c]pyri2iiidine-2-<:arboxylic acid 4-fluoro-benz^ . 

8-Methyl-5,7-dioxo-6-{2-phenylmethanesulfoiorl-ethyl^ 
thiazolo[3^-<:]pyrimidine-2*carboxylic acid 4-fiuoio-bexizylainide; 

6-(5-Cyanc)-pentyl)-8-methyl-5,7-dioxo-6,7-<iihydro-OT^ 
cjpyTimidine-2-caiboxyIic acid 4-fluoro-benzylainide; 

6K£>Bm-2-enyl-8-methyl-SJ-dioxo-6jKiihydro-SH-tUazolo[3^ 
c]pyriinidine-2-caiboxyiic acid 4-fluoio-benzylamide; 

8-Methyl-5J-dioxo-6-(E)-pent-2-^yl-6J-dihydix>-5H-thiazolo[^ 
c]pyrimidine-2-carboxyIic acid 4-fluoro-benzylaimde; 

6-sec-Butyl-8-methyl-5J-dioxo-6J-Kiihydro-5H-thiazolo[3^- 
c]pyriniidine-2-carboxylic acid 4-fluoro-benzylaiiiide; 

6-(2-Beiizenesulfonyl-ethyl)-8-methyl-5J-dioxo-6,7-dihydio-5H- 
thia2olo[3-2-c]pyrimidine-2-carboxylic acid 4-fluoro-benzylamide; 

6-( 1 -Ethyl-propyI)-8-inethyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^- 
c]pyriinidine-2-carboxyiic acid 4-fluoro-benzylamide; 

8-Methyl-5,7-dioxo6-pent-2-ynyl-6,7-dihydro-5H-thiazolo[3^- 
c]pyrimidine-2-carboxylic acid 4-fluoro-benzylamide; 

6-(2-Beii2enesulfonyl-ethyl>8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3^-c]pyrimidiiie-2-carboxylic acid 4-fluoio-ben2ylainide; 

8-Methyl-6-(3.methyl.but-2-«nyl)-5J-dioxo-6,7-dihydn>- 
c]pyriniidine-2-carboxylic acid 4-fluoro-beiizylainide; 

6-[2-(4-Fluoro-benzenesulfonyl)-ethyl]-8-methyl-5J-dioxo-6,7-dihyd^ 
5H-thiazolo[3^-c]pyriniidine-2-carboxyIic acid 4-fiuoio-benzylaiiiide; 

6-[3-(4-Fluoro-phenylh3K)xo-pTopyI]-8-methyl-5J-Kiioxo-6J-4ihydi^ 
5H-thia2olo[3^-c]pyrimidine-2-carboxyIic acid 4<'fluoro-benzylaniide; 

6-(2-Brazoy]aminc>-ethyl)-8-me%l-5,7-dioxo-6J'<iihydro-5H- 
thiazoio[3^-c]pyrimidine-2-carboxylic acid 4-fIuoio-benzylainide; 

8-MethyI-5J-dioxo-6-(2-phenoxy.ethyl>6J-dihydro-5H-thia2olo^^ 
c]pyrimidine-2-carboxylic acid 4-fluoro-benzylainide; 

6-(3,4-Dichlor(>-benzyl)-5jKiioxo-6,7^ydio-5H-thiazolo[3^- 
c]pyriimdine-2-carboxylic acid 4-methoxy-benzylainide; 
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6K4-Cyano-ben2yl)-8.methyl-5J-^oxo-6,7.dihydro-^ 
c]pyriimdme-2-carboxylic acid 4-fluoro-benzylamide; 

6-Ben2yI-8-methyl-5,7-dioxo-6J-dihydro-5H-tliiazolo[^ 
2-carboxylic add 3-methoxy-benzylaniide; 
5 6-Beii2yl.8-methyl-5J-dioxo-6J-dihydro-5H-th^ 
2-carboxylic acid (tetrahydro-fiiran-2-yl2nethyI)-amide; 

6-Benzyl-8-methyl-5J-dioxo-6J-dihydro-5H-thiazoio[3^-ci^^ 

2-carboxyiic acid benzylamide; 

6-Benzyl-8-me%l-5J-diox(>-6,7-dihydn)-5H-tii^ 
1 0 2-carboxylic acid 3-fluoro-ben2ylainide; 

6K3-nuoro-beiizyl)-8-methyl-5jHiioxo-6,7-<lihydro-5H- 
thia2olo[3^-c]pyriniidine-2-carboxylic acid 3-fluoro-benzylamide; 

6-(3,4--DicUoro-beiizyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thia2olo[3^-c]pyrimidine-2-carboxylic acid benzylamide; 
1 5 6-(3 ,4-Dichloro-benzyl)-8-methy 1-5 J-dioxo6,7-dihydro-5H- 

thiazolo[3^-c]pyriniidine-2-carboxylic acid 4-methyl-benzylainide; 

8-Methyl-5,7-dioxo-6-p\Tidin-4-ylmethyl-6,7-dihydro-5H- 
thiazolo[3,2-c]pyriinidine-2-carboxyIic acid benzylamide; 

5- Benzyl-S-methyl-SJ-ditfxo-ej-dihydro-SH-thiazolop^-clpyiimidine- 
20 2-carboxylic acid (pyridin-4-ylmethylVamide: 

6- Benzyl-8-methyl-5J-dioxo-6.7-dihydro-5H-thiazolo[3^-c]pyrimidine- 
2-carboxylic acid 4-methoxy-benz>'lamide; 

6-(4-Methoxy-benzylV8-methyl-5;7-dioxo-6,7-dihydro-5H- 
thiazolo[3^-c]pyrimidine-2-carboxylic acid 4-methoxy-benzylaniide; 
25 8-Methyl-5,7-dioxo-6-p>Tidin-4-ylmethyl-6,7-dihydro-5H- 

thiazoIo[3^-c]pyrimidine-2-carboxyIic acid 4-methoxy-benzylamide; 

6-Benzyl-8-methyl-5J-dioxo-6J-dihydro-5H-thiazolo[3^-c]pyrimidine- 
2-carboxylic acid 3,4-dimethoxy-benzylamide; 

6-(4-Methanesulfonyl-benzyl)-8-methyl-57-^oxo-6J-4ihydio^ 
30 thiazolo[32-c]pyrimidine-2-carboxylic acid 3,4-dimethoxy-ben2yIamide; 
8-Methyl-5J-dioxo-6-(4-sulfamoyl-ben2yl>67'^y*^ 
thiazolo[32-c]pyrimidine-2-carboxylic acid 3,4-dimethoxy-benzylamide; 
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6-(4-I>imethylsulfiunoyI-ben2yl>8-meayl-5,^ 
thiazolo[3^-c3p3ranidine-2-carboxyiic acid 3,4-dimethoxy-ben^laiiiide; 

8-Methyl-5J-dioxo-6-pyridin-3-ylmc4yl-6,7-dihydro^ 
thiazolo[3^-c]pyiimidme-2.caiboxylic add 3,4-dimethoxy-beiizylamide; 

. 8-Methyl-5 J-dioxo.6-pyridm-2-ylmetiiyl-6,7-dihydit)-5H- 
thiazolo[3^-c]pyriniidine-2-carboxylic acid 3,4-dimethoxy*benzylaimde; 

6-Benzyl-8-methyl-5,7-diox()-6,7-dihydio-5H-thiazolo[3^^]p 
2-carboxylic acid S-methoxy-benzylamide; 

6-(3-Methoxy-benzyl>8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3^-c]pyriinidine-2-carboxylic acid 3-methoxy-benzylamide; 

6-(3-Methoxy-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3^-c]pyrimidine-2-carboxylic acid (beiizo[l^]dioxol-5-ylmethyl)- 
amide: 

6-Benzo[13]dioxol-5-ylmethyl-8-methyl-5J-dioxo-6J-dihydro-5H- 
thiazolo[3,2-c3pyriinidine-2-carboxylic acid (ben2o[131dioxol-5-ylmethyl)- 
amide; 

6-Benzyl-8-methyl-5J-dioxo-67-dihydro-5H-thiazolo[3^-c]pyrimidin^ 
2-carboxylic acid 4-methylsulfanyl-beiizylainide: 

6-Benzyl-8-methylo.7-dioxo-6J-dihydro-5H-thiazolo[3^-c3pyrimidu^^ 
2-carboxylic acid 3,4-dichlorobenzylainide: 

6-Benzyl-8-methyl-5J-dioxo-6J-dihydro-5H-thiazolo[3^-c]pyriniidi^ 
2-carboxylic acid 4-methoxybenzylamide: 

6-Benzyl-8-methyl-5,7-dioxo-6J-dihydro-5H-thiazolo[3^-c]pyriinidte 
2-caiboxylic acid benzylamide: 

6-(4-Pyridylmethy)-5J-dioxo-6J-dihydro-5H-thiazolo[3^-c]pyriiiu 
2-carboxylic acid benzylamide hydrochloride; 

6-(4-Chlorobenzyl)-5.7-dioxo-6J-^ihydro-5H-tfaiazolo[3^-c]pyrinu 
2-caiboxylic acid 3,4-dichlorobenzylamide; 

6-{4-Chlorobenzyl)-5J-dioxo-6J-dihydro-5H-^tUazolo[3^-c]pyriimdine- 
2-carboxylic acid benzylamide: 

6-(3,4-Dichlorobenzyl)-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3^-c]pyrimidine-2-carboxylic acid benzylamide; 
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6-Benzoyl-5 J-dioxo-6 J<Kiihydto.5H-thiazolo[3^-c]py^ 

2-carboxyIic acid benzylamide; 

6-Ben2yl-8.me%l-5,7-dioxo.6jKiihydn>-5H-tWazoloP 

2-carboxyIic acid 3-fluoro-benzyIaniide; 

6-Benzyl-5,7-dioxo-6J-<iibydn)-5H-thia2oloP 
2-carboxylic acid (pyridin-4-ylinethyl)-ainide hydrochloride; 

6-Benzyl-5J-dioxo-6J-^ydro-5H-1hiazolo[3^-c]pja^ 

2-carboxylic acid biphenyl-4-ylamide; 

6-Beii2yl-8-fonnyl-57-<iioxo-6 J-^ydro-5H-thiazoto^^ 
2-carboxylic acid 4-fluoro-benzylaimde; and 

6-Ben2yl-8-hydroxymetfayl-5,7-dioxo-6,7-dihydK)-5H- 
thiazo]o[3.2-c]pyrimidine-2-carboxylic acid 4-fluoro-benzylam 

Also still more preferred is a compound of Foimula Vin, or a 
pharmaceutically acceptable salt thereof, selected from: 

4.[2.(4-Methoxy-ben2ylcarbamoyl)-8-methyl-5,7-dioxo-7H-thiazolo[3^- 
c]pyrimidin-6-ylmethyl]-ben2oic acid methyl ester; 

4-[2-(3-Fluoro-benzylcarbamoyl)-8-methyl-5,7-dioxo-7H-thiazolo[3^- 
c]pyrimidin-6-ylmethyl]-benzoic acid methyl ester: 

4.[2-{4-Fluoro-benzylcarbamoyl)-8-methyl-5,7-dioxo-7H-thiazolo[3^- 
c]pyrimidin-6-yhnethyl]-benzoic acid methyl ester; 

6-Benzylo.7-dioxo-6,7-dihydro-5H-thiazolo[3^-c]pyrimidine-2- 

carboxylic acid benzyl ester: 

6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thia2olo[3^*c]pyrimidine- 

2-caiboxylic acid benzyl ester; 

6-Benzyl-3-methyl-57-dioxo-6J-dihydro-5H-thiazolo[3^-c]pyrimidine- 

2*carboxylic acid methyl ester: 

6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^-c]pyiimidine- 

2-carboxylic acid methyl ester; 

6-Benzyl-8-methyl-5J-dioxo-6J-dihydro-5H-thia2olo[3^-clpyrinMdine- 

2-carboxylic acid pyridin-4-ylmethyl esta; 

e-Benzyl-SJ-dioxo-eJ-dihydro-SH-thiazoloP^-^lpyrimidine- 
2-carboxyiic acid pyridin-4-ylmethyl ester; 
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8-Methyl-5J-dioxo-6-pyridin-4-ylmethyl-6,7-d^ 
tUazolo[3^-c]pyrimidine-2-carboxyIic add 4-meflioxy-benzyl ester; and 

6-Benzyl-3-methyl-5J-dioxo-6,7Hiihydn)-5H-tbi^^ 
2-carboxylic acid benzyl ester. 
5 • Also preferred is a compound of Formula I, or a phannaceuticaDy 

acceptable salt thereof, selected from: 

.6-Benzoyl-thiazolo[3 J-c]pyrimidine.5,7-dione; 

6-(4-Chlorobenzyl)-thiazolo[3^-c]pyrimidine-5,7-dione; 

6-Pyridin-4.ylmethyl-thiazolo]3^-c]pyrimidine-5,7-dione; 
1 0 8-Methyl-thiazolo[32-c]pyrimidine-5,7-dione; 

8-Methyl-5J-dioxo-6J-dihydro-5H-thiazolo[3>c]pyriimdm^ 

carboxylic acid: 

6-Benzyl-8-methyl-5 J-dioxo-6 J-dihydro-5H-thiazolo[3^-clpyri^ 
2-carboxyIic acid; 

15 4-(8-methylo7-dioxo-7H-thiazolo[32-c]pyrimidin-6-yl-methyl)-ben^ 

acid tert-butyl ester: and 

8-MethYl-6-[4KMorpholine-4-sulfonyl)ben2yl]-tMazolo[32-c]pyrimidi^ 

5,7-dione. 

Also preferred is a compound of Formula III, or a phannaceutically 
20 acceptable salt thereof, or a tautomer thereof, selected from: 

6-Ben2yl-8-methyl-5J-dioxo-6,7-dihydro-5H-tiiia2olo[3;2-c]pyrimidine- 

2-carboxylic acid prop-2-ynylaniide; 

6-Benzyl-8-methyl-5J-dioxo-6J-dihydro-5H-thia2olo[3^-c]pyiimidine- 
2-carboxylic acid (piperidin-4-ylmethyl)-amide hydrochloride; 
25 6-(4-Bromo-benz\'l)-8-methyl-5,7-dioxo-6,7-dihydro-5H*thiaaK)lo[3^- 
c]pyrimidine-2-carboxylic acid (2-amino-pyridin-4-ylmethyl)-amide; 

6-(4-Chloro-benzyl>8-methyl-5J-dioxo-6,7-dihydro-5H-thiazolo[3^- 
c]pyrimidine-2-carboxylic acid (2-amino-pyridin-4-ylmefliyl)-amide; 

6-(4-Fluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H-ftiazolo[3^- 
30 c]pyTimidine-2-carboxylic acid (2-amino-pyridin-4-ylmethyl)-amide; 

6-(3-Bromo-4-fluoro-benzyl>8-methyl-5J-dioxo-6,7-<iihydro-5H- 
thia2olo[3^-c]pyrimidine-2-carboxylic add (2-amino-pyridin-4-ylmethyl)-ainide; 
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6-(3-Bromo^bcnzyl>8-methyl-5,7Hiioxo-67-dihydro-5H-^ 
c]pyrimidme-2-carboxylic acid (2-ammo-pyridin-4-ylmethyl>amid^ 

6-(3,4-Dichloro-ben^l>8-methyl-5J-dioxo-6J-dihy&o-5H-^ 
clpyrimidine-2-caiboxylic acid Ci-aimno-pyridin-4-ylinefliyl)-aniide; 
5 6K4-^Bromo-3-fluoro-beirzyl)-8-methyl-5J-<fioxo-6J'^ 

thiazolo[3;2K:]pyriinidine-2-carboxyIic acid (2<Bnino-pyridin-4-ylmethyl)-aniide; 

6-(3-CUoio-beii2yl)-8-methyl-5J-dioxc>-6J-dihydn>-5H-1^ 
c]pyriinidine-2-carboxyHc acid (2-amino-pyridin-4-ylme^^^ 

H3-Fiuoro-benzyl)-8-methyl-5J-^oxo-6J-dihydio-5 
1 0 c]pyrimidine-2-carboxylic acid (2-ainino-pyridin-4-ylmethyl)-amide; 

6-(3,4-Dibrom(>-brazyl)-8-inethyl-5J-dioxo-6J-Kiihydix>-5H-t^ 
c]pyrimidine-2-carboxylic acid (2-ainin(>-pyridin-4-ylmethyl)-amide; 

6-(4-Bromo-3-chloro-benzyl)-8-methyl-5J-dioxo-6,7-Kiihydio^ 
tfaiazolo[32-c]pyriinidine-2-carboxylic acid (2-aininopyridin-4-ylmethyl>aniide; 
15 6-(3,4-Difluoro-benzyI)-8-methyloJ-dioxo-6J-4ihydrc>-5H-thi 
c]p\Timidine-2-carboxylic acid (2-amino-pyridin-4-ylmethyl)-amide; 

6-(3-BromcH4-chloro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[32-c]pyrimidine-2-carboxylic acid (2-amino-p>Tidin-4-ylmethyI)-ainide; 

6-(3-Chloro-4-fluoro-beiizyl)-8-methyl-5,7-dioxo-6,7-dihydn>-5H- 
20 thiazolo[32-c]pyrimidine-2-carboxylic acid (2-amincHpyridin-4-ylmethyl>aiiiide; 

6-(4-Chloro-3-fluoro-benzyl)-8-methyl-5,7-dioxo-6,7Kiihydn>-5H^ 
thiazolo[3^-c]pyrimidine-2-carbox>iic acid (2-ainino-pyridin-4-ybnethyl)-amide; 

6-(4-Bromo-ben2yl)-8-methyl-5J-dioxo-6,7-dihydio-5H-t^^ 
c]pyrimidine-2-carboxylic acid (2-ethoxy-pyridin-4-ylmethyl)-aniide; 
25 6K4-Chloro-benzyl)-8-methyl-5J-dioxo-6,7-dihydro-5H-thiazoloP 
c]pyrimidine-2-carboxylic acid (2-ethoxy-pyridin-4-ylmethyl>-amide; 

6K4-Fluoro-bexizyl)-8-methyl-5J-dioxo-6J-dihydro-5H-tW^^ 
c]pyriniidine-2-carboxyIic acid (2-ethoxy-pyridin-4-ylmethyl)-aiiude; 

6-(3-Bn>mo-4-fluorc)-benzyl)-8-methyl-5J-dioxo-6,7-dihydro^ 
30 thiazolo[3;2-c]pyrimidine-2-carboxylic acid (2-ethoxy-pyridiii-4-ylmethyl)-aniide; 

6<3-Bromo-benzyl>8-methyl-57'^oxo-6J-dihydro-5H-^ 
c]pyrimidine-2-carboxylic acid (2-ethoxy-pyridin-4-yimethyl)-amide; 
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6-(3,4-Dichloro.ben2yl>8-inethyl-5,7-dioxo.6,^^ 
c]pyriinidme-2-cari)oxyUc acid (2-^oxy-pyridin.4.yimethyl)-amide; 

6-(4-Bromo-3-fluoro-benzyl>8.methyl-5J-dioxo.6 
thiazolo[3^-c]pyriimdme-2.carboxyUc acid (2-ethoxy.pyridin-4.ylmethyl)-aiiiid^ 

6-(3-CWoro-benzylh8-me!hyI-5,7.diox(>-6,7Hlihydro^ 
c]pyrimidine-2-carboxylic acid (2-ethoxy-pyridiii-4-yliiiethyl)-amide; 

6-(3-Fluoro.benzyl>8-methyl-5,7-dioxo-6J-dihydn)-5H-t^ 
c]pyrimidine-2-carboxylic acid (2-cthoxy-pyridin-4.ylmethyl)-aiiiidc; 

6-(3,4-I>ibromo-benzyIH-niethyl-5J-dioxo-6J-di^ 
c]pyrimidine-2.carboxylic acid (2-ethoxy-pyridin-4.ylmetiiyl>amide; 

6-(4.Bromc>-3-chloro-benzyI)-8-methyi-5J-dioxo-6,7-dihyd^ 
thiazolo[3,2-c]pyriiiiidine-2-carboxyUc acid (2-ethoxy-pyridin-4-ylinethyl>aimde; 

6-(3,4-Difluoro-benzyl>8-methyl-5J-dioxo-6,7-Kiihydro-5H-thi^^ 
c]p\Timidine-2-carboxylic acid (2-ethoxy-pyridin-4-ylmethyl)-amide; 

6-(3-Bromo-4-cmoro-benz\'l>8-methyl-5J-dioxo-6J-dihydro-5H- 
thiazolo[3JZ-c]pyriinidine-2-carboxyiic acid (2-ethoxy-pyridin-4-ylinethyl)-amide; 

6-(3-Chloro-4-fluoro-benzyl)-8-methyl-5J-dioxo-6J-dihydro-5H- 
thiazoIo[32-c]pyriinidine-2-carboxyIic acid (2-ethoxy-pyridin-4-ylmethyl)-amide; 

6-(4-ChIoro-3-fluoro-ben2yl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyriinidine-2-carboxylic acid (2-ethoxy-pyridin-4-ylinethyl>amide; 

6-(4-Bronio-benz>'1^8-methyloJ-dioxo-6,7-dihydro-5H-thia2olo[3;2- 
c]pyriinidine-2-carboxylic acid (6-hydroxy-pyridin-3-ylmethyl)-ainide; 

6-(4-ChIoro-benzyl>8-methyl-5J-dioxo-6,7-dihydrD-5H-thiazolo[3^- 
c]pyrimidine-2-carboxylic acid (6-hydroxy-pyridin-3-ylinethyl)-ainide; 

6-(4-Fluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^- 
c]pyriniidine-2-carboxylic acid (6-hydroxy-pyridin-3-ylmethyl)-amide; 

6-(3-Bromo-4-fluoro-benzylV8-methyl-5,7-dioxo-6J-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-caiboxylic acid (6-hydroxy-pyridin-3-ylmethyl)- 
amide: 

6-(3-Bromo-benzyl)-8-methyl-5J-dioxo-6,7-dihydro-5H-thi^ 
c]pyriinidine-2-caiboxylic acid (6-hydroxy-pyridin-3-ylmethyl)-amide; 

6-(3,4-Dichloro-ben2yl)-8-methyl-57-dioxo-6J-dihydro-5H-t^ 
c]pyrimidine-2-carboxylic acid (6-bydroxy-pyTidin-3-ylinethyI)-aniide; 
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6K4-Bromo-3-fluora-ben3grl>g-roethyl-5J-^ 
thiazolo[3>c]pyriniidme-2-carboxyUc acid {6-hydit)xy-pyridm-3-yhne!hyl> 
amide; 

6-(3-Cmoro-ben2yl)-8-methyi-5J-<iioxo-6J-dihyd^ 
c]pyTimidine-2-carboxylic acid (6-hydroxy-pyridjn-3-ylmethyl>aniide; 

6-(3-nuoro-benzyl)-8-mcthyl-5J-dioxo-6J-dihydro-5H-t^^ 
c]pyiiinidine-2-caiboxyiic acid (6-hydroxy-pyridin-3-yimethyl)-aiiiide; 

6-(3,4-Dibromo-benzyl>8-metbyl-5J'Kiioxo-6J-dihydr^ 
c]pyrimidine.2-caiboxylic acid (6-hydroxy-pyridin-3-ylmethyl)-amide; 

6-(4-Bn)mo-3<hloro-benzyl>8-methyl-5,7-^oxo-6,7-dihydro^ 
thiazolo[3,2-c]pyTimidine-2-carboxylic acid (6-hydroxy-pyridin-3-ylmethyl)- 
amide: 

6-(3,4-Difluoro-ben2yl)-8-methYl-5,7-dioxc)-6J-dihydn>-5H-^ 
c]pyrimidine-2-carboxylic acid (6-hydroxy-pyridin-3-ylinethyl)-amide; 

6K3-Bromo-4-chloro-benz\'l>8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[32-c]p>'rimidine-2-carboxylic acid (6-hydroxy-pyridin-3-ylmethyl)- 
amide: 

6-f3-Chlorc)-4-fluoro-benz>'l)-8-methyl-5.J-dioxo-6J-dihydr(>-5H- 
thiazolo[3^-c]pyrimidine-2-carboxylic acid {6-hydroxy-pyridin-3-ylmethyl> 
amide; 

6-(4-Chloro-3-fluoro-benzyl>8-methyl-5,7-dioxo^J-dihydro-5H- 
thiazolo[3 J-c]pyrimidine-2-carboxyiic acid (6-hydroxy-pyridin-3-ylmethyl> 
amide; 

6-(4.Bn>mo-benzyl)-8-methyl-5J-diox(>-6,7-dihydio-5H-thiazolo[3^^ 
c]pyiimidine-2-caiboxylic acid (2-methoxy-pyridin-4-ylmethyl)-amide; 

6-(4.Chloro-benz>'l)-8-methyl-5J-dioxo-6,7-dihydit)-5H-thi^^ 
c]pyrimidine-2-carboxyIic acid (2-methoxy-pyridin-4-ylmethyl)-amide; 

6<4-Fluoro-benzyI)-8-methyl-5J-dioxo-6,7-dihydro-5H-tii^ 
c]pyrimidine-2-carboxylic acid (2-methoxy-pyridin-4-ylmetiiyl)-amide; 

6-(3-Bn)mo-4-fluoro-benzyl)-8-methyl-5J-<iioxo^,7wiih 
thiazolo[32-c]pyrimidine-2-carboxyIic acid (2-methoxy-pyridiii-4-ylmethyl)- 
amide; 
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6-(3-Biomc>-beii2yl)-8-inetlvI-5,7-dioxo-6,7-dihydio-5H-thiazoto 
c]pyriimdiiie-2-caiboxyHc add (2-ineflioxy-pyridin-4-ylmetliyI)-amidc; 

6-(3AI>ichloro-benzyl)-8-metbyl-5,7-dioxo-6,7-dihydro-5H-tMazoloP 
c]pyiiinidine-2-cart)oxyBc add (2-methoxy-pyridin-4-ylniethyl)-aimdc; 

6-(4-Bromo-3-£luoro-benzyl)-8-methyI-5J-dioxo-6,7-dihydK)-5H- 
thia2olo[3^-c]pyrimidme-2-caii)OxyIic add (2-nieth(»cy-pyridm-4-ylinetbyl> 
amide; 

6-(3-Chloro-benzyl)-8-methyl-5,7-dioxo-^,7^ydn)-5H-thiaa)lo[3> 
c]pyrinudme-2-carboxylic acid (2-methoxy-pyridin-4-ylmefliyl)-aiiiide; 

6-(3-FIuoro-benzyl>8-methyl-5,7-dioxo-6,7-dihydro-5H-tiuazolo[3> 
c]pyrinudine-2-carboxylic acid (2-methoxy-pyridin-4-ylmethyl>ainide; 

6-{3,4-Dibromo-benzyl)-8-methyl-5,7-dioxo-6,7-dihydn)-5H-thiazDlo[3> 
c]pyrimidine-2-carboxylic acid (2-methoxy-pyridin-4-ylmetiiyl)-aniide; 

6-(4-Broino-3-chloro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3^-c]pyrimidine-2-carboxylic acid (2-niethoxy-pyTidin-4-ylmethyl)- 
amide; 

6-(3,4-Difluoro-benzyl)-8-inethyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^- 
c]pyriniidine-2-carboxylic acid f2-methoxy-pyridin-4-ylmethyI)-ainide; 

6-(3-Broino-4-chloro-benzyl)-8.methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3^-c]pyiiniidine-2-carboxylic acid (2-methoxy-pyridin-4-ylmetlvl)- 
amide; 

6-(3-Chloro-4-fluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-carboxylic acid (2-methoxy-Krridin-4-ylmethyl> 
amide; 

6-(4-Chloro-3-fluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[32-c]pyrimidine-2-carboxylic acid (2-methoxy-pyridin-4-ylmethyl> 
amide; 

6-(4-Bromo-ben2yl)-8-methyl-5,7-dioxo-6,7-dihydn)-5H-1hiazolo[3;i- 
c]pyrimidiiie-2-carboxyiic acid (2-methyl-pyridin-4-ylmethyl)-amide; 

6-(4-CMoio-ben2yl)-8-methyl-5J-dioxo-6J-dihydro-5H-<hiazoloP> 
c]pyrimidine-2-carboxylic acid (2-methyl-pyridiii-4-ylmethyl)-amide; 

6-(4-Fluoro-beiizyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H-1toazolo[3^- 
c]pyrimidine-2-carboxylic acid (2-methyI-pyridin-4-ylmethyl>amide; 
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6-(3-Bromo-4-fluoro-benzyl)-8-mefliyl-5,^^ 
thiazolo[3>c]pyrimidme-2-caiboxyli^ acid (2-methyl-pyridin-4-ylmethyl)- 

amide; 

6-(3-Bromo-benzyl)-8.metbyl-5J-dioxo-6J-dihydio-5H- 
c]pyrimidine.2.carboxylic acid (2-methyl-pyridin-4.yimethyl>amide; 

6-(3ADichl0ro-benzyI>8-methyl-5J-dioxo-6J-Ki^ 
c]pyrimidine-2-caiboxylic acid (2-methyl-pyridin-4-ylmethyl)-ainide; 

6-(4-Bromo-3-fluon)-benzyl)-8-methyl-5J-dioxo-6,7-da 
thiazolo[3>c]pyrimidine-2-carboxyiic acid (2-methyl-pyridiii-4-ylmethyl)- 
amide; 

6-(3-Cmoro-benzyl>8-methyl-57-dioxo-6jKiihydrc>-5H-thiaOT^ 
c]pyrimidine-2-carboxylic acid (2-methyl-pyridin-4.yimethyl)-amide; 

6-(3-Fluoro-benzyl)-8-methyl-5,7-dioxo-6jKiihydn)-5H-thiaM^ 
c]p>Timidine-2-carboxylic acid (2-methyl-pyridin-4.ylmethyl)-amide; 

6-{3,4-Dibromo-benzyl)-8-methyloJ-dioxo-6J-dihydro-5H-thia2olo[3^- 
c]pyriniidine-2-carboxyIic acid (2-methyl-pyridin-4-ylmethyl>amide; 

6-(4-Bromoo-chloro-benzyI)-8-methyl-5,7-dioxo-6,7-dihydn>-5H- 
thiazolo[3J2-c]pyrimidine-2-carboxyIic acid (2-methyl-pyridin-4-ylmethyl> 
amide; 

6-(3,4.Difluoro-benzyl)-8-methyl-5J-dioxo-6J-dihydro-5H-tMa2olo[3^^ 
c]p>Tiinidine-2-carboxylic acid (2-methyl-pyridin-4-ylmethyl>amide; 

6-(3-Bromo-4-chIoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro^^ 
thia2olo[3^-c)pyrimidine-2-carboxylic acid (2-methyl-pyridiii-4-ylmettiyl)- 
amide; 

6-(3-Chloro-4-fluoro-benzyl)-8-methyl-5,7-dioxo-6J-dibydr^ 
tWazolo[3;2<]pyrimidine-2-carboxyiic acid (2-methyI-pyridiih4-ylmefliyl)- 
amide; 

6K4-Chloro-3-fluoro-benzyl>8-me%l-5,7-dioxo-6,7-dihydn)-^^^ 
thiazolo[3^-c]pyrimidine-2-carboxylic acid (2-methyI-pyridiii-4*yimethyl)- 
amide; 

6K4-Bromo-benzyl>8-methyl-5,7-dioxo-6J-dihydro-5H-thiazo^^ 
c]pyrimidine-2-carboxylic acid (2-methylamino-pyridin-4-ylmethyl>amide; 
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6K4-Chloro-ben2yl>8-meihyl-5J-dioxo-6J-cffliyd^^ 
c]pyiiinidine-2-carboxyIic arid (2-methylamino-pyridiiHl-ylmethyl>^ 

6K4-Fluoro-benzyl)-8-methyI-5,7-Kiioxo-6jKiihyd^ 
c]pyrimidine-2-carboxylic add (2-methylammo.pyridin-4-ylmethyl)^ 
5 6-(3-Brtraic)-4-fluoro-benzyl)-8-methyl-5J-dioxcH6J-^^ 

thiazolo[3^-c]pyriinidine-2-carboxyiic arid (2-methylammo-pyridiiH^ylmethyl)- 
amide; 

6-(3.Bromo-benzyl>8-methyl-5J-dioxo-6J-dihydro-5H-t^ 
c]pyrimidine-2-cari)oxylic acid (2-methylammo-pyridin-4-ylmethyl>amide; 
10 6-(3,4-Dichloro-benzyl>8-methyl-5J-^oxo-6J-dihydro-5H-thia2olo[^ 
c]pyrimidine-2-carboxylic acid (2-methylaniino-pyridin-4-yIinethyl)-amide; 

6-(4.Biomoo-fluoro-benzyl)-8-methyl-5J-diox()-6J-dihydro-5H- 
thiazoio[3^-c]p>Tiinidine-2-carboxylic acid (2-methylamino-pyridin-4-yimethyl)- 
amide; 

15 6-(3-Chloro-benzyl>8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^- 
c]pyrimidine-2-carboxylic acid (2-methylainino-pyridin-4-yiinethyl)-aniide; 

6-(3-Fluoro-benzylV8-methylo,7-dioxo-6,7-dihydro-5H-thiazolo[3> 
c]pyrimidine-2-carboxylic acid (2-inethylamino-pyridin-4.ylmetbyl)-ainide; 

6K3,4-Dibromo-benz>i)-8-methyl-5J-diox(>-6J-dihydro-5H-thia2olo[3^^ 
20 c]pyrimidine-2-carboxyIic acid (2-methylaniino-pyridiii-4-ylmethyl)-ainide; 

6K4-Bromo-3-chloro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydrcK5H- 
thiazolo[3,2-c]pyrimidine-2-carboxylic acid (2-methylainino-pyridin-4-ylmethyl)- 
amide; 

6-(3,4-Difluoro-benzyl>8-methyl-5J-dioxo-6,7Kiihydro-5H-thiazoloP 
25 c]pyrimidine-2-carboxylic acid (2-methylamino-pyridin-4-ylmethyl)-amide; 

6-(3-CUoro-4.fluoro-benzyl)-8-methyl-5J-dioxo-6,7Kiihydro-5^^ 
diia2olo[3^-c]pyrimidine-2-carboxylic acid (2-metfiylamino-pyridin-4-ylinethyl)- 
amide; 

6-(4-Chloro-3-fluoro-benzyl)-8-methyl-5J-dioxo-6J-dihydro-5^^ 
30 thiazolo[3^-c]pyriinidine-2-carboxyiic acid (2-methylaniino-pyridin-4-ylmcthyl> 
amide; 
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6-(4-Chl£m)-3-bromo-benz}d>8-metliyl-5,7-dioxo-6,7-dihydr^ 
lhiazolo[3^-c]i>yriinidine-2-caiboxyUc acid (2-methylamino-pyridm-4-ylinethyl> 
amide; 

6-(4-Bromo-ben2yl)-8-methyl-5,7-dioxo^,7-diliydn)-5H-thiazolo[3^- 

c]pyriinidine-2-carboxyfic acid (pyridiii-3-ylmethyl)-amide; 

6-(4-ChloitHbenzyl)-8.methyl-5,7-dioxo-6,7-dihydro-5H-tiiiazolo[3> 

c]pyrimidine-2-carboxyIic acid (pyridin-3-ylmethyl)-aimde; 

6-(4-Fluoro-benzyl)-8-inethyl-5,7-dioxo-6,7-dihydro-5H-tliiazolo[3> 

c]pyiiinidine-2-carboxylic acid (pyTidin-3-ylmethyl)-ainide; 

6-(3-Bromo-4-fluoro-beiizyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3^-c3pyrimidine-2-carboxylic acid {pyridin-3-ylmethyI)-annde; 

6-(3-Bromo-ben2yl)-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^- 

c]pyiiinidine-2-carboxylic acid (pyTidin-3-ylmethyl)-amide; 

6-(3,4-Dichloro-ben2yl).8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3> 

c]pyrimidine-2-carboxylic acid (pyridin-3-ylmethyl)-amide; 

6-(4-Bromo-3-fluoro-benzyl)-8-methyI-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3^-c]pyriinidine-2-carboxylic acid (pyridin-3-ylmethyl)-ainide; 

6-(3-Chloio-benz\'l)-8-methyl-5J-dioxo-6,7-dihydro-5H-thiazolo[3> 

c]pyrimidine-2-carboxylic acid (pyridin-3-ylniethyl)-amide; 

6-(3-Fluoio-benzyl)-8-methyl-5.7-dioxo-6,7-dihydio-5H-thiazolo[3> 

c]pyriniidine-2-carboxylic acid (pyridin-3-ylmethyl)-amide; 

6-(3,4-Dibromo-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H-tfiiazolo[3> 

c]pyriniidine-2-carboxylic acid (pyridin-3-yimethyl)-amide; 

6-(4-Bromo-3-chloro-benzyl)-8-metfiyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3^-c]pyrimidine-2-carboxylic acid (pyridin-3-ylmethyl)-amide; 

6-(3,4-Difluoio-benzyl)-8-methyI-5J-dioxo-67-dihydro-5H-1hiazolo[3> 

c]pyrinridine-2-caTboxylic acid (pyridin-3-yimethyl)-ainide; 

6-(3-Bromo-4-cliloro-benzyl)-8-metiiyl-5,7-dioxo-6,7-dilqrdro-5H- 
thiazolo[3^-c]pyriinidine-2-carboxylic acid (pyridii»-3-ylmettiyl)-amide; 

6-(3-ChIoro-4-fluoro-ben2yl)-8-methyl-5,7-dioxo-6,7-dihydio-5H- 
thia2olo[3^-clpyrimidine-2-carboxylic acid (pyridin-3-ylmethyl)-aimde; 

6-(4-Chloro-3-fluoro-beiizyl)-8-inethyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3;2-c]pyrimidine-2-carboxylic acid (pyridin-3-ylmethyl>ainide; 
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6-(4-Bromo-beii2yI)-8-ine&yl-5,7-dioxo-6.^ 
c]pyrimidine.2-caiboxylic arid (6-amiiio-pyridin-3-ylmethyl>ainide; 

6<4.Chloro-ben2yl)-8-methyI-5,7-KUoxo-6J-^ydro^ 
c]pyriinidine-2-caiboxylic add (6-ainino-pyridinr3-ylmethyl)-aniide; 
5 6-(4.nuoro-benzyI)-8.methyl-5J-<iioxo-6J-4ihyd^ 

c]pyrimidme-2-caiboxylic add (6-aimno-pyridin-3-ylmethyl)-aniidc; 

6<3-Bromo-4.fluon)-benzyl>8-me%l-5J-^oxc>^J-^ 
thiazoio[3^-K:]pyiimidme-2-carboxylic acid (6-ainino-pyridm-3-ylinethyl)-aimde; 

6K3-Broino-ben2yl>8-methyl-5J-dioxo-6,7-^ydro-5H-^ 
1 0 c]pyriinidine-2-carboxylic add (6-amino-pyridin-3-ylmethyl>-amide; 

6<3,4-Dichloro-benzyl)-8-methyl-5,7-^oxo-6J-dihydro^ 
c]pyriinidine-2-carboxylic add (6-amino-pyridin-3-ylmethyl>amide; 

6K4-Bromo-3-fluoro-ben2yl)-8-methyl-5,7-dioxo-6J-dihydn)- 
thia2olo[3^-c]pyTimidine-2-carboxylic add (6-ammo-pyridin-3-ylinethyl>aniide; 
15 6<3-Chloro-ben2yl)-8-methyI-5J-dioxo-6J-dihydro-5H-thiazolo[3> 
c]pyrimidine-2-carboxyIic acid (6-ajnino-pyridin-3-ylinethyl)-amide; 

6K3-Fluoro-beiizv'l)-8-methyloJ-diox<>6J-dihydro-5H-thiazoto^^ 
c]pyrimidine-2-carboxylic acid (6-ainino-pyridin-3-ylmethyl)-amide; 

6-(3,4-Dibromo-benzyl)-8-methyl-5J-dioxo-6J-dihydro-5H-thiazolo[3;2- 
20 c]pyriinidine-2-carboxylic acid (6-aniino-pyridin-3-ylmethyl>amide; 

6-(4-Bromo-3-chloro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thia2olo[3^-c]pyriinidine-2-carboxylic acid (6-ainino-pyridin-3-ylinethyl)-amide; 

6-(3,4-Difluoro-ben2yl)-8-methyl-5J-dioxo-6J-dihydro-5H-tttazoloP 
c]pyrimidine-2-carboxylic acid (6-amino-pyridin-3-ylmethyl)-aniide; 
25 6-(3-Bromo-4-chloro-benzyl)-8-methyl-5jKUoxo-6jKa 

thia2olo[3^-c]pyrimidine-2-carboxylic acid (6-amino-pyridiii-3-ylmefliyl)-ainidc; 

6-(3<:hloio-4-fluorc>-benz\'l)-8-methyl-5,7-dioxo-6,7-^ 
thiazolo[3,2-c]pyriinidine-2-carboxylic acid (6-amin()-pyridin-3-ylmefliyl)-aimde; 

6K4-Chloro-3-fluoro-benzyl)-8-methyl-5J-dioxo-6J-dihydio^ 
30 thiazolo[32-c]pyrimidine-2-carboxyIic acid (6-aniino-pyridiji-3-ylxnethyl)-aniide; 

6K4-Bromo-benzyl)-8-methyl-5J-dioxo-6jHiihydro-5H.tiu 
c]pyrimidine-2-carboxylic acid (6-ethoxy-pyridin-3-ylmethyl>ainide; 
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6K4-Clil(m)-beiizyl)-8-inethyl-5J-dioxo-6J-dihydro-5H^ 
c]pyiiniidine-2-caiboxylic acid (6-ethoxy-pyridiii-3-ylinethyl)-amide; 

6<4-nuoro-beiizyl)-8-methyl-5J-dioxo-6J'^ydro-5H-thiazoto 
c]pyriimdme-2-caiboxyUc acid (6-ethoxy-pyiidin-3-ylmethyl)-amidc; 

6-(3-Bromo-4-fluoio-benzyl>8-niethyl-5,7-dioxo-6,7-<Hhydio- 
thiazolo[3^-c]pyiiinidine-2<aiboxyIic acid (6-etlioxy-pyridiii-3-ylmethyl)-ainide; 

6<3-Bromo-beDzyl)-8-methyl-5J-dioxo-6J-dihydio-5H-1iua2o 
c]pyriimdine-2-carboxylic add (6-ethoxy-pyridin-3-ylmetlQrl)-ainide; 

6-(3,4-Dicliloro-benzyl)-8-mediyl-57-dioxo-6J-dihydio-5H-tliia2» 
c]pyrimidine-2-carboxylic acid (6-ethoxy-pyridin-3-ylmethyl)-ainidc; 

6-(4-Bromo-3-fluoro-benzyl)-8-metiiyl-5,7-dioxo-6,7-dihydiD-5H- 
thiazolo[3^-c]pyrimidine-2-carboxylic acid (6-ethoxy-pyridiii-3-ylmethyI)-ainide; 

6-(3-Chloro-beiizyl>8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3> 
c]p}Timidine-2-carboxylic acid (6-ethoxy-pyridin-3-ylmethyl>amide; 

6-(3-Fluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3> 
c]p>'rimidine-2-carbox>'lic acid (6-ethoxy-pyridin-3-ylmethyi>ainide; 

6-(3,4-Dibroino-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3> 
c]pyrimidine-2-carboxylic acid (6-ethoxy-pyridin-3-ylmethyl)-amide; 

6-(4-Bromo-3-chloro-ben2yl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thia2olo[3^-c3pyrimidine-2-carboxylic acid (6-ethoxy-pyridin-3-ylmethyl>aniide; 

6-(3.4-Difluoro-benz\'lV8-methyl-5,7-dioxo-6,7-dihydro-5H-tiiiazolo[3^- 
c]pyriinidine-2-carboxylic acid (6-ethoxy-pyridin-3-ylmethyl)-aniide; 

6-(3-Bromo-4-chloro-benzyi>8-methyl-5J-dioxo-6,7-dihydio-5H- 
thia2olo[3^-c]p>Timidine-2-carboxylic acid (6-ethoxy-pyridin-3-ylmethyl)-ainide; 

6-(3-CWoro-4-fluoro-benzyl)-8-inethyl-5,7-dioxo-6,7-dihydio-5H- 
thia2olo[3^-c]pyiiinidine.2-caiboxylic acid (6-ethoxy-pyridin-3-ylinethyl)-fliiiide; 

6-(4-Chloro-3-fluoro-benzyl)-8-inethyl-5,7-dioxo-6,7-dihydit)-5H- 
thiazoio[3^-c]pyrimidine-2-caiboxylic acid (6-elhoxy-pyridin-3-ylinethyl)-aiiii^ 

6-(4-Bromo-ben2yl>8-methyl-5,7-dioxo-6,7-dihydio-5H-1iiiazolo[3> 
c]pyrimidine-2-cari)oxylic acid (6-methoxy-pyridin-3-ylmethyl)-aiiiide; 

6K4-Chloro-bHizyl>8-methyI-5J-dioxcH6,7-dihydio-5H-1hiaz^ 
c]pyrimidine-2-carboxylic acid (6-methoxy-pyridin-3-ylmethyl)-aiiiide; 
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6-(4-nuoio-beiizyl>8-inethyl-5,7-dioxo-6,7-dihydio-5H-thi^ 
c]pyriimdme-2-caiboxylic acid (6-methoxy-pyridiii-3-ylmefliyl)-aiiiide; 

6-(3-Biomo^fluoio-benzyl)-8.methyl-5.7-dioxo-6,7-dihydn>-5H- 
thiazolo[3^-c]pyiiimdine-2-caiboxylic acid (6.methoxy-pyridin-3-ylmethyI)- 
amide; 

6.(3-Bromo-benzyl>8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3> 

c]pyriinidine-2-carboxylic acid (6-metboxy-pycidiii-3-ylmethyl)-amide; 

6-(3,4-Dichloro-benzyl>8-methyl-5j-dioxo-6J"Kiihydro.5H-thiazolo[3^- 

c]pyrimidine.2-carboxyIic acid (6-metboxy-pyridin-3-ylmethyl)-aiiude; 

6-(4-Bromo-3-fluoro-benzyl)-8-metiiyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3>c]pyrimidine-2-carboxylic acid (6-methoxy-pyridin-3-ylinethyl)- 
amide; 

6-(3-Chloro-ben2yI>8-methyl-5,7-dioxo-6,7-dihydn>-5H-thiazolo[3> 

c]pyriinidine-2-carboxylic acid (6-methoxy-pyridin-3-ylmethyl>amide; 

6-(3-nuoro-bcn2yl)-8-methyl-5J-dioxo-6,7-dihydro.5H-tiuazoio[3^- 
c]pyriinidine-2-carboxylic acid (6-methoxy-pyridin-3-ylmetbyl)-amide; 

6-(3.4-Dibromo-ben2yl)-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^- 

c]pyTiinidine-2-carboxylic acid (6-inethoxy-pyridin-3-ylmethyl)-amide; 

6-(4-Bronio-3-chloro-benzyl)-8-methyI-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3^-c]pyrimidine-2-carboxylic acid (6.methoxy-pyridin-3-ylmethyI> 
amide; 

6-(3,4-Difluoro-benz>'l>8-methyl-5,7-dioxo-6J-dihydro-5H-tiiiazolo[3^- 

c]pyriimdine-2-carboxyIic acid (6-inethoxy-pyridin-3-ylmethyl)-ainide; 

6-(3-Bromo-4-chloro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3^-c]pyrimidine-2-carboxylic acid (6-methoxy-p(yridin-3-ylmethyl> 
amide; 

6-(3-Chloio-4-fluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydio-5H- 
thiazolo[3^-c]pyrimidine-2-carboxylic acid (6-methoxy-pyridii»-3-ylmethyl)- 
amide; 

6-(4-Chloro-3-fluoro-benzyl)-8-methyl-5,7-dioxo.6,7-dihydro-5H- 
thiazolo[3>c]pyrimidine-2-carboxylic acid (6-methoxy-pyridin-3-ylmethyl)- 
amide; 
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6^4-Bromo-benzyl>8-methyl-5J-dioxo-6J-daydio-5^^ 
c]pyrimidme-2.carboxylic acid (6-methyl-pyridm-3-ylxnethyl>amide; 

6K4-Chloro-benzyl>8-methyl-5,7-dioxo-6J-dihydro- 
c]pyrimidine-2-carboxyIic acid (6-methyl-pyridin-3-ylmethyl)-ainide; 
5 6K4-nuoio-ben2yl)-8-me%l-5J-dioxo-6,7-dihydro-5H-^ 
c]pyrimidine-2-carboxyIic acid (6-methyl-pyridin-3-ylinetbyl)-aniide; 

6-(3-Bromo-4-fluoro-benzyl>8-methyl-5J-dioxo-^J-dihydro-ffl^ 
thiazolo[3 J2-c]pyrimidine-2-carboxylic acid (6-methyl-pyridin-3-ylmethyl)- 
amide; 

1 0 6-(3-Bronio-benzyl>8-methyl-5 J-dioxo-6 jMiihydro-5H-thiazolop 

c]pyriinidine-2-carboxylic acid (6-niethyl-pyridin-3-yimetiiyl>amide; 

6-(3,4-Dichlorc)-benzyl)-8-methyl-5JHlioxo^J-dihydro-5H-thia2oloP 
c]pyiiinidine-2-carboxylic acid (6-methyl-pyridin-3-ylmethyl)-aniide; 

6-(4-Bromo-3-fluoro-benzyl)-8-methyl-5,7-diox(>-6,7-dihydro-5H- 
1 5 thiazolo[3;2-c]pyrimidine-2-carboxyiic acid (6-methyl-pyridin-3-ylmethyl)- 
amide; 

6-(3-CMoro-benzYl)-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^- 
c]pyrimidine-2-carboxylic acid (6-methyl-pyridin-3-ylmethyl)-amide; 

6-(3-nuoro-benzyl)-8-methyI-5J-dioxo-6,7-dihydro-5H-thiazolo[3;^^ 
20 c]pyrimidine-2-carboxylic acid (6-methyl-pyridin-3-ylmethyl)-amide; 

6-(3,4-Dibromo-benz>'l)-8-methyl-5J-^oxo-6J-Kiihydn^ 
c]pyiiinidiiie-2-carboxylic acid (6-ineihyl-pyridin-3-ylmethyl)-amide; 

6^4-Bromo-3-chloro-benzyl>8-methyl-5,7-dioxo-6J-dihydro-5fr 
thiazolo[3^-c]pyrimidine-2-carboxylic acid (6-methyl-pyridin-3-ylmethyl)- 
25 amide; 

6-(3,4-Difluoro-benzyl)-8-methyl-5J-dioxo-6J-dihydro-5H-th^ 
c]pyriniidine-2-carboxyIic acid (6-methyl-pyridin-3-yimethyl)-aiiiide; 

6-(3-Broino-4.chloro-benzyl)-8-methyl-5,7-dioxo-^7-dihyd^ 
thiazolo[3^-c]pyriniidine-2-caiboxylic acid (6-methyl-pyridin-3-ylmetiiyl)- 
30 amide; 

6-(3-Cliloro-4-fluorc>-benzyl)-8-methyl-5J-dioxo-67-dihydix)-5H^ 
thiazolo[3,2-c]pyrimidine-2-carboxyiic acid (6-methyl-pyridin-3-ylmethyl)- 
amide; 
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6-(4-Chloro-3-fluon>-benzyl>8-metbyl-5J-diox 
thia2olo[3^-c]KTOnidine.2-carboxylic acid (6.methyl-pyridin-3-ylmethyl)- 

amide; 

6-(4.Cyano-benzyl)-8-niethyI-5J-dioxo-6J-dih^ 
5 c]pyrimidine.2-caiboxylic acid (2-methoxypyridin-4.ylmethyI)-amide; and 
6<4-IsopropyIsuIfamoyl-ben2yl)-8-methyl-57-dio 
thiazolo[32-c]pyrimidine-2-cari>oxyUc acid (2-methoxy-pyridin-4-ylmethyl)- 

amide. 

Also preferred is a compound of Fonnula I, selected from: 
1 0 8-Methyl-5,7-dioxo-6-(3-oxo-3-phenyl-propyl)-6,7-dihydro-5H- 
thiazolo[3^-c]pyriniidine-2-carboxylic acid 4.fluoro-benzylamide; 

8-Methyl-6-(l -phenylethyl) 5,7-dioxo-6,7-dihydro-5H-thia2olo[3^- 
c]pyriinidine-2-carboxylic acid 4-fluorobenzylamide; 

8-Methyl-5J-dioxo-6.(2-phenylmethanesulfonyl-ethyl)-6J-dihydr^^ 

1 5 thiazolo[3 ^-c]pyiimidine-2-carboxylic acid 4-fluorobenzylaniide; 

6-(5-Cyano-pentylV8-Methyl-5,7-dioxO"6,7-dihydro-5H-thia2olo[3> 

c]pyrimidine-2-carboxylic acid 4-fluorobenzylamide; 

6-(E)-But-2-enyl-8-MethyloJ-dioxo-6,7-dihydro-5H-thia2olo[3^- 

c]pjTimidine-2-caiboxylic acid 4-fiuorobenzylamide; 
20 8-MethyloJ-dioxo-6-(E)-pent-2-enyl-6J-dihydro-5H-thiazolo[3^- 

c]pyriniidine-2-caiboxylic acid 4-fluorobenzylaniide; 

6-sec-Butyl-8-Methyl-5,7-dioxc>-6,7-dihydn)-5H-thiazolo[3^- 

clpyrimidine-2-caiboxylic acid 4-fluorobenzylamide; 

8-Methyl-6-(2-methyl-allyl>5,7-dioxo-6,7-dihydi^5H-thia2olo[^ 

25 c]pyTimidine-2-caiboxylic acid 4-fluorobenzylamide; 

6-(l-Ethyl-propyl)-8-Methyl-57-^oxo-6J-dihydro-5H-thia2olo[3^^ 

c]pyrimidine-2-carboxylic acid 4-fluorobenzylamide; 

8-Methyl-5,7.dioxo-6-pent-2-ynyl-6,7-dihydro-5H-thiazolo[3^- 

c]pyrimidine-2-carboxylic acid 4-fluorobenzylamide; 
30 6-(2-Benzensulfonyl-ethy]>8-Methyl-5J-dioxo-6,7-dihydro-5H- 
thia2olo[3^-c]pyrimidine-2-carboxylic acid 4-fluorobenzylaniide; 

8-Methyl-6-(3-methyl-but-2-enyl)-5J-dioxo-6,7-dihydro-5H-thi^^ 
c]pyrimidine-2-carbox>'Iic acid 4-fluorobenzylamide; 
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6-[2^4-Fluoro-ben2ensulfonyl>ethyl]-8-Meth^ 
5H-thiazolo[3^-c]pyrimidine-2-carboxylic acid 4-fluon)benzylamide; 

6-[3K4-Fluoro-phenyl>3-oxo-propyl]-8-Methyl-5J-dioxo-6J-^ 
5H-thiazolo[3^H:]p3rrimidme-2-caiboxylic acid 4-fluoroben^lamide; 
5 8-Methyl.5,7^ioxo-6-{2-[(l-phenyl-metiianoyl>ainiiio>etf^^ 

dihydro-5H-thia2olo[3^-c]pyriimdine.2«carbox^^ add 4-fluorobenzylaniide; 

8-Methyl-5J-dioxo^K2-phenoxy-ethyl>6J-dihydro-5H-thi^^ 
c]pyriinidine-2-carboxylic acid 4-fluorobeiizyIamide; and 

(5.[2-(4-Fluoro-benzylcaitamoyl>8-methyl-5J-dioxo-7H-llu^ 
] 0 c]p}dniidine-6-ylinethyl]-isoxazol-3-yl] }K:aitainic acid methyl ester. 

A further embodiment of this invention is use of a compound of Formula I, 
or a pharmaceutically acceptable salt thereof, in the manufacture of a medicament 
for the treatment of a disease mediated by an MMP-13 en2yme. 

Also preferred is use of a compound of Formulas II, III, IV, V, VI, VH or 
1 5 VIIL or a pharmaceutically acceptable salt thereof, in the manufacture of a 
medicament for the treatment of a disease mediated by an MMP-13 enzyme. 

Preferred is use of a compound of Formula I, or a pharmaceutically 
acceptable salt thereof, in the manufacture of a medicament for the treatment of 
cancer. 

20 Also preferred is use of a compound of Formula L or a pharmaceutically 

acceptable salt thereof, in the manufacture of a medicament for the treatment of 
rheimiatoid arthritis. 

Also preferred is use of a compound of Formula I, or a phannaceudcally 
acceptable salt thereof, in the manufacture of a medicament for the treatment of 
25 osteoarthritis. 

Also preferred is use of a compound of Formula I, or a pharmaceutically 
acceptable salt thereof, in the manufacture of a medicament for the treatment of 
heart failure. 

Also preferred is use of a compound of Formula I, or a pharmaceutically 
30 acceptable salt thereof, in the manufacture of a medicament for the treatment of 

inflanunation. 

A further embodiment of this invention is a pharmaceutical composition, 
comprising a compound of Formula I, or a pharmaceutically acceptable salt 
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thereof; admixed with a earner, excipient, or diluent Prefeired compositiom 
comprise compounds of Formulas II, m, IV, V, VI, VII, or vm. 

Another embodimem of this invention is a mediod for inhibiting MMP-13 
in an animal, comprising administering to the animal an MMP-13 inhilriting 
amount of a compound of Formula I, or a phannaceuticaUy acceptable salt 
thereof. 

A further embodiment is a method for treating a disease mediated by an 
MMP-13 enzyme, comprising administering to a patient suffering fiom such a 
disease an effective amount of a compound of Formula 1. or a pharmaceutically 
acceptable salt thereof 

A preferred mediod of treatment according to this invention is treatment of 
a patient with a disease selected from cancer, especially breast carcinoma, 
inflammation and heart failure. Other diseases to be treated according to preferred 
aspect of this invention include riieumatoid arthritis and osteoarthritis. 

Another embodiment of the present invention is a process for preparing a 
compound of Formula I 

«1 




I 

3 



or a pharmaceutically acceptable salt thereof, 
wherein: 

) is absent or is a bond: 

X is O, S, SO, SO2, CH2. CO. CHOH,NH, orNR^; 
Y is O or S: 

Rl is H, (0)nCi-C6 alkvL (0)n substituted alkyl, NO2, NR5r6, CHO. or halo; 
r2, r3, and r4 independently are hydrogen, halo, Ci-Cg alkyl, substi&ited 
5 C1-C6 alkyl, C2-C6 alkenyl, substituted C2-C6 alkenyl, C2-C10 alkynyl, 

substituted C2-C10 alkynyl, (CUikn OH' (CH2)m OR^. (CH2)m 
cycloalkyl, (CHzhn substinned cycloalkyl, CHOH (CH2)ni aiyl. 
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CHOH (CH2)m substituted aryl CHOH (CH2)m heteroaiyU CHO^ 

(CH2)in substituted heteroaryl, (C02)n(CH2)m (C02)n(CH2)m 
substituted aiyl, (C02)n(CH2)m heteroaryl, (C02)n(CH2)m substituted 
heteroaryl, (C02)n(CH2)m carbocycle, (C02)n(CH2)m substituted 
5 heteroaryl, (C02)n(CH2)ii, carbocycle, (C02)n(CH2)m substituted 

carbocycle, (C02)n(CH2)ni heterocycle, (C02)D(CH2)m substituted 
heterocycle, (C02)n(CH2)m NR^R^. (CH2)m-S(0)o.2-(CH2)n-aiyl. 
CH(Ci-C6 alkyl)-aryl, (CH2)mN(H) C(=0)aTyl, (CH2)m-S(0)o.2- 
(CH2)n-substituted aryl, CH(Ci-C6 alkyl)-substituted aryl 
10 (CH2)mN(H)C(K)) substituted aryl, 

C(=0)N(R5)-(CH2)in aryl, C{=0)N(R5HCH2)ni substituted aryl C(0)N(R5). 
(CH2)m heteroaryl, C(=0)N(R5)-(CH2)in substituted heteroaryl, OC-(CH2)m 
aryl. CsC-(CH2)m substituted aryl. CsC-(CH2)m-h«eroaryl, C^-(CH2)m 
substituted heteroaryl. CsC-(CH2)ni carbocycle, C^-(CH2)m substituted 
1 5 carbocycle, (CH2)m-0-a'^'l- (CH2)m-0-substituted aryl, (CH2)m COR^, (CH2)m 
CONR5r6 

NH 
I 

(CH2)m CNR5r6, 

20 S 
I 

(CH2)ni CNR5r6, or (CH2:)ni CCbR^: m is an integer from 0 to 6; 

r5 and R^ independentiy are hydrogen, Ci-Ce alkyl, substituted Ci-Cg alkyl, 
(CH2)in aryl, (CH2)m substituted aryl, (CH2)ni heteroaryl or (CHika 
25 substituted heteroaryl. or r5 and R^ are taken together with the nitrogen 

atom to vAdch they are attached complete a 3- to 7-membered ling 
contaming carbon atoms, the nitrogen atom bearing and R^, and 
optionally 1 or 2 heteroatoms mdependentiy selected fomi 0, S, and NR2, 
wherein R^ is as defined above; and 
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n is 0 or 1 ; with the proviso that r2 and are not both selected ftom hydrogen 

and Cj-Cs alkvL 
the process comprising the step of: 
contacting a compound of Formula (A) 



5 




wherein X, Y, r3 and R^ are as defined above; and 
L is a group K or Q, wherein 

K is halo, B(0H)2, SnCCi-Cg alkyDs^ or OS(0)2CF3, and 

Q is CO2H, CO2M, C(-OVhalo, C(=0)-0R'7, C(=0)NR8r9, 

10 C(=0)-C(halo)3, or CsN, 

wherein r7 is pentafluorophenyL C(0)R4, wherem R^ is as defined 

above, or S(0)2R^. wherein R'* is as defined above; 

R^ and R^ are taken together with the nitrogen atom to which they 
are attached to form imidazoM-yl, phthalimid-l-yl, benzotriazol-l-yl, or 
1 5 tetrazoM -yl; and M is an alkalai earth metal cation or alkaline earth metal 

cation; 

with a solvent and, when L is the group Q. a compound of Formula (B) 

D-R3 (B) 
wherein r3 is as defmed above and D is HO, HN(R5), MO, or MN(R5); 

20 wherein R^ and M are as defined above: 

optionally in the presence of fi'om 1 to 3 agents selected from: 

a coupling agent, a tentiary organic amine, an acid catalyst, a base catalyst, 
an acid halide, and an acid anhydride; or 
the process comprising the step of: 
25 contacting a compound of Formula (A) 

as defined above with a solvent and, when 
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L is the group K, a compound of Formula (C) 

G.(>C-R3 (C) 

wherein is as defined above and 
G is hydrogen or halo; 
5 optionally in the presence of a coupling catalyst. 

Preferred is the invention process wherein Y is O and X is S; or 
Also preferred is the invention process wherein Y is O, X is S, and is C2-C10 
alkynyl; or 

Also preferred is the invention process wherein R3is(C02)n(CH2)niaiyl, 
1 0 (C02)n(CH2)m substituted aryl, (C02)n(CH2)m heteroaiyl, or 

(C02)n(CH2)ni substituted heteroaryl, wherein n and m are as defined 
above. 

YisO.andXisSzor 
Also preferred is the invention process wherein R^ is C(=0)N(R^)(CH2)ni aryl, 
1 5 C(=0)N(R5)(CH2)m substituted aryL C(=0)N(R5)(CH2)m heteroaiyU or 

C(===0)N(R5)(CH2)m substituted heteroaryl, Y is O, and X is S. 
Further preferred is any of the invention process embodiments recited above, 

wherein L is CO2H. CO2M. or C(=OHxalo; or 
Also further preferred is any of the invention process embodunents recited above, 
20 wherein L is halo: or 

Also further preferred is any of the invention process embodiments recited above, 

wherein G is H. 



DETAILED DESCRIPTION OF THE INVENTION 

The compounds provided by this invention are those defined by Formula I. 
25 In Formula I, R^ to R^ include "Cj-Ce alkyP groups. These are straight and 

branched carbon chains having from 1 to 6 carbon atoms. Examples of such allgrl 
groups include methyl, ethyl, isopropyl, tert-bulyl, neopentyl, and n-hescyl. Tte 
alkyl groups can be substituted if desired, for instance with groups such as 
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hydroxy, amino, alkyl, and dialkylamino, halo, trifluoromethyl, caiboxy, nitio, 
and cyano. 

The term "halo" means fluoro, chloro, bromo, or iodo. 
Examples of NR4r5 groups include amino, methylammo, 
5 di-isopropylamino, acetyl amino, propionyl amino, 3-aminopropyI amino, 

3- ethylaminobutyl amino, S-di-n-propylamino-propyl amino, 4.diethylaminobuiyl 
amino, and 3-carboxypropionyl amino. R4 and R5 can be taken together with the 
nitrogen to which they are attached to foim a ring having 3 to 7 carbon atoms and 
1, 2, or 3 heteroatoms selected from the group consisting of nitrogen, substituted 

10 nitrogen, oxygen, and sulfur. Examples of such cyclic NR4r5 groins include 

pmolidinyl, piperazinyl, 4-methylpipeiazinyl, 4-benzyipipera2inyi, pyridinyl, 

piperidinyl, pyrazmal, morpholmyl, and the like. 

**Halo" includes fluoro, chloro, bromo, and iodo. It should be appreciated 

that invention compounds do not include compounds containing anN-halo group. 
1 5 "Alkenyl" means straight and branched hydrocarbon radicals having from 

2 to 6 carbon atoms and one double bond and includes ethenyl, 3-buten-l-yl, 

2- ethenylbut>'l, 3-hexen-l-yL and the like. 

'^Alkynyr' means straight and branched hydrocarbon radicals having from 

2 tolO carbon atoms and one triple bond and includes ethynyl, 3-butyn-l-yl, 
20 propynyl, 2-butyn-l-yl- 3-pentYn-l-yl l-hexyn-l-yl, 7,7-dimethyl-l-octyn-l-yl. 

and the like. 

'Xycloalkyr' means a monocyclic or polycyclic hydrocarbyl group such as 
cyclopropyl. cyclohept>'l. cyclooctyl, cyclodecyl, cyclobutyl, adamantyl, 
norpinanvL decalinyl. norbomyl. cyclohexyl, and cyclopentyl. Such groups can be 
25 substituted with groups such as hydroxy, keto, and the like. Exan^les of 
substituted cycloalkyl include A-carboxycyclohexyl, 4-oxo-cyclohexyl, 

4- (carboxymethyl)-cyclobutyL 3-methyl-cyclopentyl, and 

3- (carboxymethyl)cyclopentyi. Also included are rings in which 1 to 

3 heteroatoms replace carbons. Such groups are termed "heterocycle'' or 
30 "heterocyclyr, vAnch mean a cycloalkyl group also bearing at least one 

heteroaiom selected from O, S, or NR2^ example being oxiranyl, pynolidinyU 
4.methylpipera2inyl, piperidyl, tetrahydropyranyl, and moipholinyL Hie groiq> r2 
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here is as defined above for Foimula I, except where r2 contains the functional 
group "NR5r6", the groups r5 and are not taken together with the nitrogen 
atom to which they are attached to complete a 3- to 7-membered ring. 

"Alkoxy" refers to the alkyl grovps mentioned above bound through 
5 oxygen, examples of which include methoxy, ethoxy, isopropoxy, tert-butoxy, and 
the like. In addition, alkoxy refers to polyethers such as -0-(CH2)2-0-CH3, and 

the like. 

"Alkanoyl" groups are alkyl linked through a caibonyl, i.e., Ci-C5-C(0)-. 
Such groups mclude foimyl, acetyl, propionyl, butyryl, and isobutyryL 
\ 0 "AcyP means an alkyl or aryl (Ar) group bonded through a carbonyl 

group, Le., R-C(0>. For example, acyl includes a Ci-Cg alkanoyl, including 

substituted alkanoyL wherein the alkyl portion can be substituted by NR^R^ or a 
carboxylic or heterocyclic group. Typical acyl groups include acetyl, benzoyl, and 
the like. 

1 5 The alkyh alken vL alkox)\ and alkynyl groups described above are 

optionally substimted, preferably by 1 to 3 groups selected from NR^R^, phenyl, 
substituted phenyl, heteroaryl. substimted heteroaryl, heterocycle, thio 
Ci-C6 alkyl, Ci-Cg alkoxy, hydroxy, carbox)-, Ci-Ce alkoxycarbonyl, halo, 
nitrile, cycloalkyl, and a 5- or 6-membered carbocycKc ring or heterocyclic ring 

20 having 1 or 2 heteroatoms selected from nitrogen, substituted nitrogen, oxygen, 
and sulfur. "Substituted nitrogen'' means nitrogen bearing Cj-Cg alkyl or 
(CH2)nPh where n is K 2. or 3 . Perhalo and polyhalo substitution is also 
embraced. 

Examples of substituted alkyl groups include 2-aminoethyl, 
25 pentachloroethyl, trifluoromethyL 2-diethylaniinoethyl, 2-dimethylammopropyl, 
ethoxycarbonyhnethyl. 3-phenyIbutyI, methanylsulfanyhnethyl, methoxymethyl, 

3- hydroxypentyl, 2-carboxybutyl, 4-chlorobutyl, 3-cyclopropyli»opyl, 
pentafluoroethyl, benzyl(Bn), 3-morpholinopropyl, piperazinyhnethyl, pyridyl- 

4- methyl(Py-4-me), 3-(pyridyl-4-thio)propyl, and 2-(4-methylpiperaziiiyl)ethyl. 
30 Examples of substituted alkynyl groups include 2-methaxyethynyl, 

2-ethyisulfanyethynyl, 4.(l-pipera2inyl)-3-(butynyl), 3-phenyl-5-hexynyl, 
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3-diethylamma-3-butyiiyl. 4-cUoK)-3-birtynyl, 4^yclobutyl-4-hcxeiiyl, and the 
like. 

Typical substituted alkoxy gp>\xps include aminometfaoxy, 
trifluoromethoxy, 2-diethylaminoethoxy, 2-ethoxycaibonyletfaaxy, 
5 3-hydroxypropo5cy, 6-carboxhexyloxy, and the like. 

Further, examples of substituted alkyU alkenyl, and alkynyl groups include 
dimethylaminomethyli carboxyme4yI,4-dimetfiylanuno-3-buten-l-yl, 
5-ethyhnethylainino-3-pentyn-l-yl, 3-(3-methoxyphenyl>propyn-l-yl, 3-(3,4- 
difluorophenyl)-propyn-l-yl, 4.moiphoIinobutyi, 4-tetrahydropyrimdyIbutyl, 

10 3-imidazolidin.l-ylpropyl. 4.tetrahydrotbiazol.3-yl-buiyl, phenyhnethyl, 
3-chlorophenyhnethyl, and the like. 

The terms "Ar" and '^aryF' refer to unsubstituted and substituted aromatic 
groups. Heteroaryl groups have from 4 to 10 ring atoms, from 1 to 4 of which are 
independently selected from the group consisting of O, S, and N. Preferred 

1 5 heteroaryl groups have 1 or 2 heteroatoms in a 5- or 6-membered aromatic ring. 
Mono- and bicyclic aromatic ring systems are included in die definition of aiyl 
and heteroaryl. Typical aryl groups include phenyl and naphthyL Typical 
substituted aryl groups include 3,4.difluoTophenyl, 4-carboxyphenyl, 3,4- 
metiiylenedioxyphenvL 4^arboxymethylphenyl, 3-methoxyphenyl, and 7-fluon>- 

20 1 -naphthyL Typical heteroaryl groups include pyridyl, thienyl, benzothienyl, 

indolyl, fiiranyl, thiazolyL isotiiiazolyl, indazolyl, 2-oxo-2H-l-benzopyranyl, and 
unidazolyl. Typical substituted heteroaryl groups include 3-methoxy-isothiazolyl, 

3- methoxypyridin-4-yL 4.etiiylbenzothienyl, 4-thiopyridyl, 2-metiioxy-pyridin- 

4- yl, 1 -methylpyrazoM-yl. and 2-methyl-pyridin-3-yL 

25 Preferred Ar groups are phenyl and phenyl substituted by 1 , 2, or 3 ffoups 

independentiy selected from alkvL alkoxy, alkoxycaibonyl, thio, thioalkyl, 
(Cj-Cg alkyl)sulfanyl, (Cj-Cg alkyl)sulfonyl, halo, hydroxy, (CH2)o^C02R'', 
trifluoromethyl, trifluoromethoxy, nitro, amino of the formula -NR^R^, 
C(=0)NR5r6, N(R4)C(=0)0R5, and T(CH2)mQR'^ or T(CH2)inC02R'^, 

30 wherein m is 1 to 6, T is O. S, NR4, N(0)R4, NR4r6y, or CR4r5 Q is O, S, 
NR5, N(0)R5, or NR5R6y^ wherein R'^'R^ are as described above, and R7is 
hydrogen, alkyl, or substituted alkyl, for example, methyl, trichloroethyl. 
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diphenylmetfayl. and ihe like. The alkyl and alkoxy groups can be substituted as 
defined above. For example, typical groups are caiboxyalkyl, 
alkoxycarbonylalkyl, hydroxyalkyl, hydioxyalkoxy, and alkoxyalkyl. Examples of 
substituted phenyl are 3-methoxyphenyl, 2,6-dicblorophenyl, 3-mtrophenyl, 
5 4Kiimetbylaminopbenyl, and biphenyl. 

Prefened heteroaryl groups include thienyl, furanyl, pynolyl, isoxazolyl, 
isothiazolyl, imidazolyl, pyrazolyl, oxazolyl, thiazolyl, I A^-wtadiazolyl. 
i;2,4,-thiadiazolyI, 1 A4-tria2»lyl, tetrazolyl, benzofuranyl, benzothienyl, indolyl, 
benzimidazolyl, benztriazolyl, benzoxazolyl, benzthiazolyl, pyiidinyl, 
] 0 pyrimidinyl, quinolinyl, isoquinolinyL and 2-oxo-2H-l-ben20pyranyl. 

Preferred heteroaryl groups may be substituted on a carbon atom as 
described above for substituted phenyl, and may fialher be substituted on a ling 
nitrogen atom (i.e, by replacing a hydrogen from a ring nitrogen atom, which is an 
m group) with (Ci-C6 alkyl) C(=0), Ci-C^ alkyl, C2-C6 alkenyl, C2-C10 

15 alkynyl, or benzyl. 

The term '-substimied'". unless otherwise defined, includes from 1 to 

3 substituents selected from: 

C1-C6 alkyl; C2-C6 alkenyl; C2-C6 alkynyl; Cj-Ce alkoxj-, phenyl; 
(C1-C6 alkoxy)carbonyl; (Ci-Cg alkyl)sulfanyl; (Ci-Ce alkyl)caibonyl; 

20 OH; NH2: N(H'>R'*. wherein is as defined above for Formula 1; 

NR4r5, wherein R'* and r5 are as defined above for Formula 1, or R^ and 
r5 are taken together with the nitrogen atom to which they are attached to 
form a 3- to 7-membered sanuated ring containing carbon atoms and 
optionally from 1 or 2 heteroatoms selected firwn O, S, S(0), S(0)2, N(H), 

25 and N(C 1-C6 alkyl), wherein the ring may be optionally substituted on a 

carbon atom with 1 0x0 (i.e., =0) group; 

C(=0)NR^R^. wherein R^ and r5 are as defined intunediately above, or 
r4 and r5 are taken together with the nitrogen atom to which they are 
attached to form a 3- to 7-membered saturated ring containmg carbon 
30 atoms and optionally 1 or 2 heteroatoms selected from O, S, S(0), S(0)2, 



wo 02/064599 



PCT/iB02/00313 



^5- 

N(H), and N(Ci.C6 alkyl), wheirin the ring may be optionally subsdtuied 
on a caibon atom witb 1 oxo (i.e., =0) group; 
CN; NO2; CF3; CO2H; CHO; SH; (Ci-Cealkyl) S(0); 
(Ci-Ce alkyl)sulfonyl; halo; SCOfeNR'^R^, wherein r4 and r5 are as 
5 defined above for Formula 1, or r4 and r5 are taken together vydth the 

nitrogen atom to which they are attached to form a 3- to 7-membered 
saturated ring containing carbon atoms and optionally 1 or 2 heteroatoms 
selected ftom O, S, S(0), S(0)2, N(H), and N(Ci-C6 alkyl), wherein the 
ring may be optionally substituted on a carbon atom with 1 0x0 (Le., =0) 

10 group; 

OCF3; and (CH2)mC02H, wherein m is as defined above for Formula L 

The phrase tertiary organic amine'' means a trisubstituted nitrogen group 

wherein the 3 substituents are independently selected from Cj-C 12 alkyl, 

C3.C12 cycloalkyL benz\'L or wherem two of the substituents are taken together 

1 5 with the nitrogen atom to which they are attached to form a 5- or 6-membered, 
monocyclic heterocycle containing one nitrogen atom and carbon atoms, and the 
third substiment is selected from C]-Ci2 alkyl and benzyl, or wherein the three 
substituents are taken together with the nitrogen atom to which they are attached 
to form a 7- to 12-membered bicyclic heterocycle containing 1 or 2 nitrogen 

20 atoms and carbon atoms, and optionally a C=N double bond viien 2 nitrogen 
atoms are present. Illustrative examples of tertiary organic amine include 
triethylamine, diisopropylethylamine, benzyl diethylamino, dicyclohexyhnethyl- 
amine, L8-dia2abicycle[5.4.0]undec.7.ene ("DBU")t 

L4-diazabicyclo[2.2.2]octane ("TED*'), and l,5-diazabicycle[43.0]non-5^e. 

25 The term "coupling agent" includes any reagent, or any combination of 

two, three, or fotu reagents, conventionally used to promote coupling of a 
carboxylic acid, or a pharmaceutically acceptable salt thereof, with an alcohol or 
an amine to yield a carboxylic ester or carboxylic amide, respectively. The 
coupling agents are described in Reagents for Organic Synthesis, by Fieser and 

30 Fieser, John Wiley & Sons, Inc., New York, 2000; Comprehensive Organic 

Transformations, by Richard C. Larock, VCH PubUshers, Inc., New York. 1989; 
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Ifae series Conq>eiuJmn of Organic Synthetic Methods (1989) by Wiley- 
Inteiscience; and the text Advanced Organic Chemistry, 5^ edition, by Jetry 
March, WUey-Intersdence, New Yoric (2001). niustiative exanqiles of coupling 
agents include N,N'-carbonyldinnida2ole ("CDF). N, N'- 
5 dicyclohexylcarbodiimide ("DCC), triphenylphosphine wilh 

diethylazodicarboxylate, bis(2-oxo-3-oxazolidinyl)phosphinic chloride (TBOP- 
CI"), POCI3, Ti(CI)4, and H3-dimethylaminopropyl>3-ethylcaibodiimide 

hydrochloride ("EDAC"). 

The phrase "add catalyst" means any protic or Lewis add that is 

[ 0 conventionally used to catalyze coupling of a carboxylic acid, or a 

phaimaceutically acceptable salt thereof; a nitrile, carboxylic ester, cariJOxyUc 
amide, carboxylic acid hahde, or carboxyUc add anhydride with an alcohol or an 
amine to yield a carboxylic ester or carboxylic amide, respectively. The add 
catalysts are described in Reagents for Organic Synthesis, by Fieser and Fieser, 

1 5 John Wile>- & Sons. toe. New Yoric, 2000: Comprehensive Organic 

Transformations, by Richard C. Larock, VCH Publishers, Inc., New Yoric, 1989; 
the series Compendium of Organic Synthetic Methods (1989) by WUey- 
Interscience; and the text Advanced Organic Chemistry, 5^ edition, by Jerry 
March, WUey-hiterscience. New York (2001 ). Illustrative examples include 

20 anhydrous hydrogen chloride, hydrochloric add, hydrogen bromide in acetic add, 
zinc chloride, titanium tetrachloride, acetic acid, trifluoroacetic acid, phenol, 
sulfuric acid, methanesulfonic acid, magnesium sulfate, Amberlyst-15 resin, silica 
gel, and the like. 

It should be appreciated that a nitrile may be contacted with an alcohol or 
25 an amine in the presence of an acid catalyst, and the resulting intermediate imidate 
or amidine, respectively, may be contacted with water to yield the carboxylic ester 
or carboxylic amide, respectively. 

The phrase "base catalyst" means any base that is conventionally used to 
catalyze coiqiling of a carboxylic acid, or a phannaceutically accqitable salt 
30 thoeof, carboxylic ester, carboxylic amide, caibo^^lic acid halide, or carboxylic 
acid anhydride with an alcohol or an amine to yield a carboxylic ester or 
carboxylic amide, respectively. The base catalysts are described in Realms far 
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Organic Synthesis, by Fieser and Fieser. Jobn Wiley & Sons. Inc.. New Yoik. 
2000; Comprehensive Organic Transformations, by Richard C. Larock, VGH 
Publishers, Inc., New York, 1989; the series Compendium of Organic Synthetic 
Methods (1989) by Wiley-hiterscience; and the text ^rfvaneed Organic Chemistry, 
5 5th edition, by Jeny March, Wiley-lnterscience, New Yoik (2001). Dlustiative 
examples include sodium hydroxide, sodium hydride, potassitmi tert-butoxide, a 
tertiary organic amine, titanium tetraisopropoxide, sodium methoxide, sodium 
acetate, sodium bicarbonate, potassium carbonate, basic alumina, and the like. 

The phrase "acid halide" means any carboxyUc acid halide or sulfonic acid 
10 halide that is conventionally used to catalyze coupling of a carboxylic acid, or a 
pharmaceutically acceptable salt thereof with an alcohol or an amine to yield a 
carboxylic ester or carboxylic amide, respectively. The acid haUdes are described 
in Reagents for Organic Synthesis, by Fieser and Fieser, John Wiley & Sons, Inc.. 
New Yoriu 2000; Comprehensive Organic Transformations, by Richard C. 
1 5 Larock, VCH Publishers, toe. New Yoric, 1989; the series Compendium of 

Organic Synthetic Methods (1 989) by WUey-toterscience; and the tssa Advanced 
Organic Chemistry, 5* edition, by Jerry March, Wiley-lnterscience, New York 
(2001). Illustrative examples include acetyl chloride, trifluoromethanesulfonyl 
chloride, 2.2-dimethylacetyl bromide, para-toluenesulfonyl chloride, pentafluoro- 
20 benzoyl chloride, and the like. 

The phrase "acid anhydride" means any carboxylic add anhydride or 
sulfonic acid anhydride that is conventionally used to catalyze coupling of a 
carboxylic acid, or a pharmaceutically acceptable salt thereof, with an alcohol or 
an amine to yield a carboxylic ester or carboxylic amide, respectively. The add 
25 anhydrides are described in Reagents for Organic Synthesis, by Fieser and Fieser, 
John WUey & Sons, Inc., New York, 2000; Comprehensive Organic 
Transformations, by Richard C. Larock, VCH Publishers, toe. New York, 1989; 
the series Compendium of Organic Synthetic Methods (1989) by Wiley- 
totetscience; and the text Advanced Organic Chemistry, 5^ edition, by Jerry 
30 March, Wiley-toterscience, New Yoric (2001). Illustrative examples include acetic 
anhydride, trifluoroacetic anhydride, trifluoromethanesulfonic acid anhydride. 
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peniafluoro-benzoic anhydride, mixed anhydrides like 
trifluoroacetyloxycaibonyhnelhyl, and tiie like. 

The tarn •TaUde" includes fluoride, chloride, bromide, and iodide. 
The phrase "coupling catalyst" means any metal catalyst, preferably a 

5 transition metal catalyst, that is conventionally used to catalyze coiq)ling of an 
aryl halide, aryl trifluoromethanesulfimate, heteroaiyl halide, or heteroaryl 
trifluoromethanesulfonate, or activated derivatives thereof, including arylboronic 
acids, heterpaiylboronic acids, aiyl stannanes. heteroaiylstannanes, aiyl 
magnesium halides. heteroaryl magnesium haUdes, aryl lithiums, or heteroaryl 

10 Uthiums, with an terminal alkyne to yield an arylalkyne or heteroarylalkyne. Tlie 
coupling catalysts are described in Reagents for Organic Synthesis, by Fieser and 
Fieser, John WUey & Sons, inc.. New York, 2000; Comprehensive Organic 
Transformations, by Richard C. Larock, VCH PubUshers, Inc., New Yoric, 1989; 
the series Compendium of Organic Synthetic Methods (1989) by WUey- 

15 Interscience; and the text Advanced Organic Chemstry, ^ edition, by Jerry 

March, Wiley-hiierscience, New Yoric (2001). Illustrative examples of coupling 
catalysts mclude tetrakis(triphenylphosphine)palladium (0), palladium (U) 
chloride. paUadium (H) acetate, iron (HI) chloride, Heck reaction catalysts. Suzuki 
reaction catalysts. Stille reaction catalysts, and the like. 

20 The term "comprising", v»*ich is synonymous with the terms "including", 

"containing", oi "characterized b>-", is inclusive or open-ended, and does not 
exclude additional, unrecited elements or method steps from the scope of the 
invention that is described following the term. 

The phrase "consisting or, is closed-ended, and excludes any element, 

25 step, or ingredient not specified in the description of the invention that follows the 
phrase. 

The phrase "consisting essentially of limits the scapt of the inventim tiiat 
follows to the specified elements, steps, or ingredients, and those further elements, 
steps, or ingredients that do not materially affect the basic and novel 
30 characteristics of the invention. 

The term "patient" means a mammal. Preferred patients include humans, 
cats, dogs, cows, horses, pigs, and sheep. 
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The teim "animal" means a mammal. Preferred animals are include 
humans, lats, mice, guinea pigs, rabbits, monkeys, cats, dogs, cows, horses, pigs, 
and sheep. 

The phrases '^erapeuticaUy effective amounf ' and "effective amount" are 

5 synonymous unless otherwise indicated, and mean an amount of a compound of 
the present invention that is sufficient to inqMOve the condition, disease, or 
disorder being treated. Detennination of a therapeutically eflfective amount, as 
well as other factors related to effective administration of a compound of the 
present invention to a patient in need of treatment, including dosage forms, routes 

10 of administration, and frequency of dosing, may depend upon the particulars of 
the condition tiiat is encountered, including the patient and condition being 
treated, tiie severity of the condition in a particular patient, the particular 
compound bemg employed, tiie particular route of adminisnration being employed, 
the frequency of dosing, and the particular formulation being employed 

15 Detennination of a therapeutically effective treatment regimen for a patient is 
within the level of ordinar\' skill in tiie medical or veterinarian arts. 

The phrase -admixed'' or "in admixture" means the ingredients so mixed 
comprise either a heterogeneous or homogeneous mixture. Preferred is a 
homogeneous nuxture. 

20 The phrases ''pharmaceutical preparation" and "preparation" are 

synonymous unless otiierwise indicated and include the formulation of the active 
compound with encapsulating material as a carrier providmg a capsule in which 
the active component, with or without otiier carriers, is surrounded by a carrier, 
which is thus in association witii it. Similarly, cachets and lozenges are included. 

25 Pharmaceutical preparations are fully described below. 

The phrase "anticancer effective amount*" means an amount of invention 
compound, or a pharmaceutically acceptable salt tiiereof, sufficient to inhibit, hah, 
or cause regression of the cancer being treated in a particular patient or pasAent 
population. For example in humans or other mammals, an anticancer effective 

30 amount can be detennined experimentally in a laboratory or clinical setting, or 

may be the amount required by the guidelines of the United States Food and Drug 
Administration, or equivalent foreign agency, for the particular cancer and patimt 
being treated. 
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The phrase "anti-arthritic e&ctive amount" means an amomit of invention 
compound, or a phannaceutically acceptable salt thereof, sufficient to inhilrit. halt, 
or cause regression of the arthritis bang treated m a particular patient or patient 
population. For example in humans or other mammals, an anti-arthritic effective 

5 amount can be determined experimentaUy m a laboratory or clinical settmg, or 

may be the amount required by the guidelines of the United States Food and Drug 
Administration, or equivalent foreign agency, for the particular arflnitis and 
patient being treated. 

The phrase "MMP-13 inhibiting amount" means an amount of invention 

] 0 compound or a phannaceuticaUy acceptable salt thereof, sufBcient to inhibit an 
enzyme matrix metalloproteinase-13, including a truncated form thereof; 
including a catalytic domain thereof; in a particular animal or animal population. 
For example in a human or other mammal, an MMP-13 inhibiting amount can be 
determined experimentally in a laboratory or clinical setting, or may be the 

1 5 amoum required by the guidelines of the United States Food and Drag 

Adminisnation, or equivalent foreign agency, for the particular MMP-13 enzyme 

and patient being treated. 

It should be ^jpreciated that the matrix metalloproteinases include the 

followmg enzymes: 

20 MMP-1, also knovra as interstitial coUagenase, collagenase-1, or 

fibroblast-type coUagenase: 

MMP-2, also known as gelatinase A or 72 kDa Type IV coUagenase; 

MMP-3, also known as stromelysin or stromelyan-1; 

MMP-7, also known as matrilysin or PUMP-1; 
25 MMP-8, also known as collagenase-2, neutrophil coUagenase or 

polymorphonuclear-type ("PMN-type") coUagenase; 

MMP-9, also known as gelatinase B or 92 kDa Type IV coUagenase; 

MMP-10, also known as stFomelysin-2; 

MMP-1 1, also known as stromelysin-3; 
30 MMP-12, also known as metalloelastase; 

MMP-13, also known as coIlagenase-3; 

MMP-14, also known as membrane-type ("MT") 1-MMP or MTl-MMP; 
MMP-1 5, also known as MT2-MMP; 
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MMP-16, also known as MTS-MMP; 
MMP-1 7, also known as MT4-MMP; 
MMP-lg;and 
MMP-19. 

5 Other known MMPs include MMP-26(Matrilysin-2). 

One aspect of the present invention is compounds Aat are selective 
inhibitors of the enzyme MMP-13. A selective inhibitor of MMP-13, as used in 
the present invention, is a compound that is >5 times more potent in vitro versus 
MMP-13, or a truncated form thereof, than versus at least one other matrix 
1 0 metalloproteinase enzyme such as, for example, MMP- 1 , MMP.2, MMP-3, 
MMP-7, MMP-8, MMP-9, or MMP-1 4, or versus tumor necrosis fector alpha 
convertase ("TACE"). A preferred aspect of the present invention is compounds 
that are selective inhibitors of MMP- 1 3 versus MMP- 1 . 

Other aspects of the present invention are compounds of Formula I, or a 
15 pharmaceutically acceptable salt thereof, that are >10, >20, >50, >100, or >1000 
times more potent versus MMP-1 3 than versus at least one of any other MMP 
enzyme or TACE. Still other aspects of the present invention are compounds of 
Formula I, or a pharmaceutically acceptable salt thereof, that are selective 
inhibitors of MMP-13 versus 2, 3, 4, 5, 6. or 7 other MMP enzymes, or versus 
20 TACE and 1, 2, 3, 4. 5. 6, or 7 other MMP enzymes. 

It should be appreciated that the mvention compounds of Formula 1 such 
as thia2olo[3^-c]pyrimidines and oxazolo[3,2-c]pyrimidines that are only 
substimted with hydrogen or unsubstituted Cj-Cg alkyl groups would not be 
potent or selective inhibitors of MMP-13, and are Aus excluded from the 
25 compounds of the invention. 

It should be appreciated that determination of proper dosage forms, dosage 
amounts, and routes of administration, is within the level of ordinary skill in the 
pharmaceutical and medical arts, and is described below. 

The term means the concentration of test compotmd required to 

30 inhibit activity of a biological target, such as a receptor or enzyme, by 50%. 

The phrase "catalytic domain'' means the domain contaixiing a catalytic 
zinc cation of the MMP enzyme, wherein the MMP enzyme contains two or mate 
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domains. A catalytic domain includes^tnincaied fonns thereof that retain at least 
some of the catalytic activity of MMP-13 or MMP-13CD. For example, the 
collagenases, of which MMP-13 is a member, have been reported to contain a 
signal peptide domain, a propeptide domain, acatalytic domain, and a hemopexin- 
5 like domain (Ye Qi-Zhuang, Hupe D., Johnson L., Current Medicinal Chemisiry, 
1996;3:407^18). 

The phrase "a method for mhibiting MMP-B" includes methods of 
inhibiting full length MMP-13, truncated forms thereof that retain catalytic 
activity, including forms that contain the catalytic domain of MMP-13, as well as 

10 the catalytic domain of MMP-13 alone, and truncated forms of the catalytic 
domain of MMP-13 that retain at least some catalytic activity. 

It should be appreciated that it has been shown previously (Ye Qi-Zhuang, 
et al., 1996, supra) that inhibitor activity against a cataljrtic domain of an MMP is 
predictive of the inhibitor activity against the respective full-length enzyme. 

1 5 The compounds to be used in the present invention can exist in unsolvated 

forms as well as solvated forms, including hydrated forms. In general, tiie solvated 
forms, including hydrated forms, are equivalent to unsolvated forms and are 
intended to be encompassed vwthin the scope of the present invention. Some of the 
invention compounds may have one or more chiral centers, and as such can exist 

20 as individual enantiomers and mbctures. This invention contemplates all racemic 
mixtures, pure enantiomers, as well as geometric and positional isomers. 

The compounds of Foraiulas 1 to VIII are enable of fiirther forming both 
pharmaceutically acceptable formulations comprising salts, including but not 
lunited to acid addition and/or base salts, solvents, and N-oxides of a conqxiund 

25 of Formulas I to VIIL This invention also provides pharmaceutical formulations 
comprising a compound of Formulas I to VIII together with a pharmaceutically 
acceptable carrier, diluent, or excipieni therefor. All of these forms can be used in 
the method of the present invention. 

Pharmaceutically acceptable acid addition salts of the compounds of 

30 Formulas I to VIII include nontoxic salts derived form inorganic acids such as 
hydrochloric, nitric, phosphoric, sulfuric, hydrobronuc, hydriodic, phosphorus, 
and the like, as well as the salts derived from organic acids, such as aliphatic 
mono- and dicarboxylic acids, phenyl-substituted alkanoic acids, hydroxy 
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alkanoic acids, alkanedioic adds, aromaiic adds, aliphatic and aromatic sulfonic 
adds, etc. Sudi salts flius include sulfete, pyrosulfete, Wsulfete, sulfite, bisulfite, 
nitrate, phosphate, monohydrogenphosphate, dihydrogenphosphate, 
metaphosphate, pyrophosphate, diloride, bromide, iodide, acetate, propionate, 

5 capiylaie,isobutyrate, oxalate, malonkte, succinate, suberate,sebacaie,fi^^ 
maleate. mandelate, bcnzoaie, chlorobenzoate, methylbenzoate, dinitrobenzoate, 
phtbalaie, benzenesulfonate, toluenesulfonate, phenylacetate, citrate, lactate, 
maleate, tartrate, methanesulfonate. and the like. Also contemplated are the salts 
of amino acids such as alginate, gluconate, gakicturonate, and the like; see, for 

10 example, Berge et al., "Pharmaceutical Salts," J. of Pharmaceutical Science, 
1977;66:1-19. 

The acid addition salts of the basic compounds are prepared by contacting 
the free base form with a sufBcient amount of the desu-ed acid to produce die sah 
in the conventional manner. The free base form may be regenerated by contacting 
1 5 the salt form with a base and isolating the free base in the conventional manner. 
The free base forms differ from their respective salt forms somewhat in certain 
physical properties such as solubility in polar solvents, but otherwise the salts are 

equivalent to their respective free base for purposes of the present invention. 

Pharmaceutically acceptable base addition salts are formed with metals or 

20 amines, such as alkali and alkaline earth metal hydroxides, or of organic amines. 
Exan^les of metals used as cations are sodium, potassium, magnesium, caldum, 
and the like. Examples of suitable amines are NX-dibenzylethylenediamine, 
diloroprocaine, choline, diethanolamine, ethylenediamine,N-methylghicamine, 
and procaine; see, for example, Berge et al., supra. 

25 The base addition salts of acidic compounds are prepared by cimtacting tiie 

free add form with a sufBdent amount of the desired base to produce the salt in 
the conventional manner. The free acid form may be regenerated by contacting tiie 
salt form with an acid and isolatmg the free add in a conventional manner. The 
free acid forms differ from tiidr respective salt forms somewhat in certain 

30 physical properties such as solubility m polar solvents, but otiierwise the salts are 
equivalent to their respective free add for purposes of the present invention. 
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The compounds of the present invention can be fiwmulated and 
administered in a wide variety of oral and parenteral dosage forms, inchiding 
transdermal and rectal administration. AU that is required is that an MMP 
be administered to a mammal suffering ftom a disease in an effective amount, 
which is that amount required to cause an improvement in the disease and/or the 
symptoms associated with such disease. It wiU be recognized to those skilled in 
the art that the foUowing dosage forms may comprise as the active component, a 
compound of Formula 1 or a corresponding pharmaceuticaUy acceptable sak or 
solvate of a compound of Formula I. 

A compound of Formula I, or a pharmaceuticaUy acceptable salt tiwreoC 
may be prepared by one of ordinary skiU in the art of organic chemistry by 
procedures fomid in the chemical literature such as, for example. Reagents for 
Organic Synthesis, by Fieser and Fieser, John WUey & Sons, Inc., New York, 
2000: Comprehensive Organic Transformations, by Richard C. Larock, VCH 
1 5 Publishers, Inc., New Yorit, 1989; the series Compendium of Organic Synthetic 

Methods (1989) by Wiley-faterscience; the text Advanced Organic Chemistry, 5* 
edition, by Jerry March, Wiley-faterscience, New Yoric (2001); or the Handbook 
of Heterocyclic Chemistry, by Alan R. Katritzk>', Pergamon Press Ltd., London, 
(1 985), to name a few. Alternatively, a skilled artisan may find methods usefiil for 
20 preparing the invention compounds in the chemical literature by searching widely 
available databases such as. for example, those available from the Chemical 
Abstracts Service, Columbus. Ohio, or MDL Information Systems GmbH 
(formerly Beilstein Information Systems GmbH), Frankfort, Germany. 

Preparations of the compounds of the present invention may use starting 
25 materials, reagents, solvents, and catalysts that may be purchased ftom 

commercial sources or they may be readily prepared by adapting procedures in the 
references or resources cited above. Commercial sources of starting matraials, 
reagents, solvents, and catalysts usefal in preparing invention compounds inchide, 
for example. The Aldrich Chemical Company, and other subsidiaries of Sigma- 
30 Aldrich Corporation, St Louis, Missouri, BACHEM, BACHEM A.G., 
Switzerland, or Lancaster Synthesis Ltd, United Kmgdom. 
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Jteagents for Organic Synthesis^ Fieser and Fieser, John WUey & Sons, 
Inc., New York. 2000; Comprehensive Organic Transformations, by Richard C. 
Larock, VCH Publishos, Inc., New Yoik, 1989; the series Compendium of 
Organic Synthetic Methods (1989) by Wfley-Interscience; the xsAAdmnced 

5 Organic Chemistry, 5^ edition, by Jeny March, Wiley-Inteiscience, New York 
(2001); and the Handbook of Heterocyclic Chemistry, by Alan R. Katritzky, 
Pergamon Press Ltd., London, ( 1 985) are hereby incorporated by reference. 

Hie invention compounds are prepared by methods weU-known to those 
skilled in the art of organic chemistry. The compounds of Formula 1 are prepared 

10 utilizing commercially available starting materials, or reactants that are readily 
prepared by standard organic synthetic techniques. A typical synthesis of the 
invention compounds of Formula I is shown in Scheme 1 below. The first step in 
Scheme 1 comprises reacting a substituted (R4) urea or thiourea (1) with a 
substituted or unsubstimted (R1) malonic add or ester (2) in the presence of acetic 

1 5 anhydride (with malonic acids) or alkali alkoxide (witii malonic esters), 

respectively, to give a pyrimidinetrione (3). Reaction of the pyrimidinetrione (3) 
with phosphorus oxychloride at reflux for 1 to 2 hours gives tiie 
chlorop>Timidinedione (4). Reaction of die chloropyrimidinedione (4) witij excess 
sodium hydrosulfide in dimethylformamide at 40°C to 45°C, foUowed by reaction 

20 with bromoacetaldehyde dimethylacetal at 40»C to 50»C gives a thio substituted 
pyrimidinedione (5). Cyclization of the thio substituted pyrimidinedione (5) in the 
presence of catalytic para-ioluenesulfonic acid in refluxing xylenes witii 
azeotropic removal of methanol gives a tiiiazolopyrimidine of Formula 1 (6) 
(where r2 and r3 both are H). Esters of stnicttire (7) (Formula 1 where r2 is 

25 (CH2)in C02R^) are prepared by deprotonation of (6) witii 

litiuumhexametiiyldisilazane at -70»C to -SOX and reaction wifli chlorofotmates. 
Amides or thioamides 

0 s 

1 I 

30 (Formula I where r2 is (CH2)m CNR5r6 or (CH2)m CNR5r6) are obtamed by 
reaction of tiie Htiiiotiiiazolopyrimidines witii isocyanates and isotiiiocyanates, 

respectively. 
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Scheme 1 
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dimethylacetal 



LiN(Si(CH3)3)2 
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(4) 



(6) 



(7) 
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Invention compounds of Fomula 1, wherein X is O or NH, can be 
prepared according to essentially the same methodology described above for those 
impounds wherein X is S. The general process is iUustrated in Scheme la. Hie 
;hloropyrimidinedione (4) is reacted with a 2-hydioxyacetaldehyde 
dimethylacetal (for invention compounds wiiere X is O), or with a 2- 
aminoacetaldehyde dimethylacetal (for invention compounds v*ere X is NH). 
These reactions are carried out in an organic solvent such as dimethylforaMniide, 
and in the presence of a base such as sodium hydride or triethylamme to give the 
coirespondmg ether acetal (X = O) or amine acetal pC = NH), (Compound 5a). 
The ether acetals and amine acetals readily undergo cyclization by reaction with 
para-toluenesulfonic acid in refluxing xylenes (with azeotropic removal of 
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metbanol) to give the corresponding oxazolopyriniidine of Formula I (X » O, 
Compound 6a) or the imidazopyiimidine (where X = NH in Compound 6a). 

Ihese compounds can then be derivatized at the 2 and 3 positions as 
described above m Scheme 1, for example as illustrated in Scheme lb. A cyclized 
compound (6a) wherein X = O can be reacted with benzylchloroformate in the 
presence of a base to cause acylation at the 2 position. The 1-amino group can be 
further derivatized, for instance alkylated or acylated, by standard methods, to 
give invention compounds such as 6c. 

Scheme la 




HXCHo CH 



^OCH, 



DMF/base 
X = OorNH 




(5a) 



^OCHj 



OCH3 



10 



as in 
Scheme 1 



PTSA/xylenes 
-CH3OH 




(6a) 
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Sdieme lb 




An alternative method for making invention compounds of Formula I is 
illustrated in Scheme 2. 6-Chloropyrimidine-2,4-dione (1) is reacted wiA sodium 
5 hydrogen sulfide and bromoacetaldehyde dimethyl acetal, and tiien treated wift 

1- (trimethylsilyl)iodide (TMSI), to affoid a key interaiediate, namely 5,7-dicao- 
6,7-dihydro-5H-thia2olo[3^-c]pyrimidine (2). This unsubstituted 
thiazolopyrimidine readily reacts with alkylating agents such as alkylhalides, 
arylalkyl halides, and heteroarylalkyl halides, (where L is a good leaving group 

10 such as halo) generally in the presence of a base such as triethylamine or cesium 
carbonate, to effect alkylation at the 6-position to give 6-alkyl, 6-arylalkyl, and 
6-heteroarylalkyl (R^) thiazolopyrimidines of Formula I (3. wherein R^, R^, and 
r3 aie hydrogen). These compounds are especially useful as intmnediates to 

2- substituted thiazolopyrimidines (where R^ in Formula I is odier than hydrogen). 
IS For example, the compounds (3) are readily converted to invention esters and 

amides by the general method described above in Scheme 1 . 
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Scfaaiie2 



^ n l)NaSH ^V^^V^ 

O 3)TMSI 
(1) 

base 



Ar-CHjL 
Het-CHjL 



(HetAr) At 

' 0 



(3) 



A method of preparing an intermediate that may be used to prq)aie a 
variety of compounds of Formula I is shown below in Scheme 3. 
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SchCToeS 




l.NaSH 



2.BiCH2CH(OMe)2 
3. para-tolttenesuttiaiiic add 




1. lithiumhexatDetbyl 
disUzane 

2. xDctbyl chlomfonnate 



1. methyl bromoaceute 



2. dimetbylfonnadaniide dimethlyacetal 




1. methy] diiogiycolate 
2. dimetiiylfoimamide dimethylacetal 




10 



15 



In Scheme 3. a compound of fonnula (1) is aUowed to react with NaSH to 
give an imermediate thiol derivative, which is allowed to react with 2- 
biomoacetaldehyde dimethyl acetai. followed by acid-catalyzed ring closure of the 
resulting thioether, to give a compound of formula (2). Deprotonation of the 
compound of fomiula (2) with lithium hexamethyldisilazane (TiHMDS"). and 
quenching of the resulting anion with methylchlorofonnate gives a compound of 
fonnula (4). 

Altemately in Scheme 3, the intermediate thiol derivative described above 
may be allowed to react with methyl bromoacetate, and the resulting thioether 
allowed to condense and cyclize with dimethylfonnamide dimeftyiacetal to give a 
compound of foimula (4). 

Still alternatively in Scheme 3, the compound of fonnula (1) may be 
allowed to react with methyl thioglycolaie to give the same intennediate as that 
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obtained by reaction of the thiol derivative described above with mefliyl 
bromoacetate. This inteimediate so formed may again be allowed to react with 
dimethylfonnamide as described above to give a compound of fonnula (4). 

The conqwund of fonnula (4) is a compound of Fonnula I wherein r2 is 
C02C3I3, R"* is benzyl, r1 is methyl, and r3 is H. The compound of fonnula (4) 
may be converted by conventional means wdl knovwi to an artisan of ordinary 
skill in organic chemistty to compounds of Fonnulal independoitly containing 
esters, amides, or alkynes, to name a few, at r2, aiylmediyl, substittJted 
arylmetiiyl, heteroarylmethyl, or substituted heteroarylmethyl, to name a few, at 
r4 and CHO or CH2OH at r1. For example, the compound of formula (4) may 
be converted to a compound of Fonnula I wherein r2 is an amide as shown below 
in Method 2 of Scheme 4. 



Method 1 



Scheme 4 



15 




Mediod2 



1. iithiumhexamethyl 
disi lazane 

2. electrophile (RNCO, 
RCH0.orR0C(O)a 




I.UOH/H2O 



2.RNH2/HOBUEIX: 
or 

2. oxalyl diioride/DMF 
thcnRNHypyridiiK 




E = amide, esto:, alccdud 



6 
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In Method 2 of Scheme 4, the compound of fonnula (4) is sqxmified with 
lithium hydroxide in water, and the resulting carboxyBc add derivative is aflowed 
to couple with an amine of fomiula RNH2, wherein R may be defined as R5 or r2 
(provided r2 is not halo), to give an amide of fonnula (8). Hie coupling may be 
accomplished a number of different ways. Two such ways arc using a coupling 
agent such as l.(3-diniethylaminopropyl)-3.ethylcarbodiimide hydrochloride 
C^AO and l-hydioxybenzotriazole hydrate ("HOB'T) together with the two 
reactants, or by first aUowing the intermediate caiboxyUc acid derivative leactant 
to react with oxalyl chloride in the presence of a catalytic amount of NJ^- 
dimethylformamide ("DMT), followed by reaction of the resulting add chloride 
with RNH2 in the presence of pyridine. 

Alternatively, in Scheme 4, compounds of Formula I whraem r2 is an 
amide, ester, or alcohol may be prepared as shown by Method 1. In Method 1 of 
Scheme 4. a compound of fonnula (5) may be deprotonated with UHMDS, and 
the resulting intermediate anion reacted with an electrophile such as an isocyanate 
(RNCO), an aldehyde (RCHO), or a chloroformate (R0C(0)C1), wherein R is as 
defined above, to give an amide, alcohol, or ester, respectively of formula (6). 

Alternatively the compound of fonnula (4) prepared according to die 
procedure illusffated in Scheme 3 may be converted to a compound of Formula I 
wherein R^ is an amide and R^ is arylmethyl, substituted arylmethyl. 
heteroarjdmethyl, substituted hetHoarylmethyl, and further, alkenylmediyl, 
substituted alkenylmethyl, alkynyl methyl, or substituted alkynylmethyl, as 
illustrated below in Scheme 5. 
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Method 1 




ZisHorCCX>H 



In Scheme 5, Method 1, the compound of foraiula (4) may be 
debenzylaied and demethylated by reacting it with aluminum chloride to give a 
compound of formula (9). The compound of formula (9) can be allowed to react 
with an amine of formula RNH2, wherein R is as defined above, following the 
10 EDAC procedure described above 10 give a compound of formula (10). The 

compound of formula (10) may be allowed to react with a compound of formula 
R4acH2L, wherein L is a leaving group such as chloro« bromo, iodo, aoetoxy, 
trifluoromethyl sulf onyl, or trifluoioacetyl, and R'^2CH2 is a subset of the set of 
groups defined above for R^ wherein the carbon atom in bonded to the 
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pyrimidine ring nitrogen atom N-e is a CH2 group, in the presence of a base such 
as cesium carbonate to give a compound of formula (11)- 

Alternatively in Scheme 5, Method 2, the order of fimctionalization of the 
pyrimidine ring substittient groups r2 and may be reversed firom that 
5 described above for Method 1 in Scheme 5. 

In Scheme 5, Method 2, a compound of formula (12) may be aUowed to 
react with the compound of foraida R4acH2L» whercm R'^a and LX are as 

defined above, first to give an intcmiediate containing the group R*^CH2 for R*, 
followed by conversion to an amide at r2 according to the procedure described 

10 for Scheme 4, Method 1, when Z is H or conversion to an amide at r2 according 
to the procedure described above for Method 1 of Scheme 5 (for the conversion of 
a compound of formula (9) to a compound of formula (10)), vdien Z is COOH. 

During the synthesis of some of the invention compounds, it may be 
desirable to protect reactive functional groups such as hydroxy, amino, and 

15 carboxyKc groups, so as to avoid unwanted side reactions. The use of protecting 
groups in synthetic organic chemisoy is well-established and is fully described by 
Greene and Wuts in "Protecting Groups in Organic Synthesis'' (John Wiley & Son 
Press, 3^^ ed). Examples of common amino protecting groups include acyl groups 
such as formyl and acetyl, and arylalkyl groups such as benzyl. Typical hydroxy 

20 protecting groups include ether forming groups such as methyl and ethyl, and acyl 
groups such as acetyl and ren-butoxycarbonyl (tBOC). Carboxylic acids generally 
are protected as esters, for example 2^,2-trichloroethyl, ten-butyl or benzyl. 
These protecting groups are readily cleaved by standard methods where desired. 
Sulfoxides and sulfones of Foimula I, wherein X is SO or SO2, may be 

25 prepared by oxidation of the corresponding sulfides with one or two equivalents of 
an oxidizing agent such as peracetic acid or meta-chloroperbenzoic acid 

The following detailed examples further illustrate the synthesis of typical 
invention compounds of Formula I. The examples are representative only and are 
not to be construed as linuting the invention in any respect. All references died 

30 herein are incorporated by reference. 
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EXAMFLEl 

6-Benzyl-S,7^ioxo-6,7H!ihydro.5H-tliiazoloI3^]liyri^^ 
add benzyl ester 

l-Beiizyl-pyrinudiiie-2,4,6-trioiie 

5 Step A: Freshly cut sodium metal (15.9 g, 690 mmol) was dissolved in 

100% ethanol, diethyimalonate (53 mL, 349 mmol). and benzylurea (5033 g, 
335 mmol) were added, and die mixture was heated to reflux. The heat was 
reduced just below reflux, and ethanol (100 mL) was added. Tor reaction mixture 
was stined 3 days at just below ethanol reflux and was flien allowed to cool. 

10 Water (300 mL) and then 2N HCl (500 mL) were added, and the entire mixture 
was cooled to O^C. The resulting solid was collected by filtradon. washed with 
water, and air-dried. Two crops totaling 64.52 g (88%) were obtained. 
CalcdforCiiHioN203: 

C, 60.55; H. 4.62; N, 12.84. 

15 Foun± C 60.65; H. 4.61; N. 12.60. 

3-Benzyl-6-chloro-lH-pyrimidihe-2,4-dione 

Step B: Phosphorus oxychloride (240 mL) was added in small portions 
ovCT about 0.75 hour to a mixture of l-benzyl-pyrimidine-2,4,6-trione (47.48 g, 
217 mmol) and water (10 mL). Upon completing the addition, the reaction 

20 mixture was heated to reflux for 1 hour, then allowed to cool somewhat, dien the 
phtKphorus oxychloride was removed on the rotary evaporator, the resulting 
brown oil was added to ice, and the ice was allowed to slowly melt The resulting 
precipitate was collected by nitration, washed with water, slunied in hexanes, 
collected by filtration, taken up in tetrahydrofiiran, dried (magnesium sulfate) 

25 filtered, concentrated, and the resulting solid collected by filtration. The produa 
was obtained in 2 portions; total 38.61g (75.2%). 
Calcd for Ci 1H9CIN2O2: 

C, 55.83; H, 3.83; N, 11.84. 
Found: C, 55.76; H, 3.78; N, 1 1.62. 
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3-Beii2yl-6-(2>dimethoxy^!thylsuIfim3i)-m-pyri^ 

Step C: Ground sodium hydrosulfide hydrate (4.72g, 84 mmol) was added 
to 3.benzyl-6-chloro-lH-pyriniidine-2,4-dione (4.72g, 20 mmol) in 
dimetiiylfonnamide (20 mL), and the mixtuie was wanned to 45*C for about 

5 0.25 hour, and then bromacetaldehyde dimethylacetal (11 mL, 93 mmol) was 

added in portions over about 0.5 hour. The reaction mixture was stined 3 days at 
45*'C and was then partitioned between ethyl acetate (400 mL) and sodium 
bicarbonate solution (200 mL). The layers were separated, and the organic layer 
washed with water (200 mL) and brine (100 mL) and dried over magnesium 

10 sulfate. The solution was filtered and concentrated and triturated with 

hexanes/ethyl acetate and the solid collected by filtration, "nie solid was dissolved 
in methylene chloride, concentrated and triturated (1:1, hexanes/ethyl acetate), 
filtered and die solid dissolved in methylene chloride, concentrated and triturated 
(1:1, hexanes/ethyl acetate), filtered again to give 1.128 g of product An 

15 additional 1.76 g was obtained by chromatograi*y of the mother liquors on silica 
gel using hexanes/ethyl acetate as eluant Total yield 44.8%. 
Calcd for C15H18N2O4S: 

C, 55.89; H, 5.63; N, 8.69. 
Found: C, 55.79; H, 5.32; N, 8.63. 

20 6-Beii^l-thiazolo[3^c]pyrimidine-5,7-dione 

Step D: To a solution of 3-benzyl-6-(2,2-dimethyloxy-ethylsulfanyl> 
lH-pyrimidine-2,4-dione (1.34 g, 3.83 mmol) in xylene was added 100 mg of 
para-toluenesulfonic acid. The resulting solution was refluxed for 5 hours while 
removing methanol using a Dean-Stark trap. The reaction was then cooled to 

25 room temperature and purified using flash chromatography to give the desired 

product as a white solid (1.01 g, 100%). Rf = 0.26 (1:1 hexane/EtOAc); NMR 
iCDCli) 6 7.20-7.55 (m, 5H), 6.47 (d, IH, d = 4.6 Hz), 6.00 (s, IH), 5.18 (s, 2H); 

MS (ACPD, m/z 259.1 (M++1). 
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6.Beiizyl-5,7-dioKo4i,7HlihydnH5H.thiazolo[3>c]pyriinito 

add benzylester 

Step E: To a solution of diisopropylainine in THF (5 mL) at 0°C was 
added n-BuU (1.6 M, 0.15 mL, 0.24 mmol). and the resulting solution was stined 
at O'C for 10 minutes and cooled to -TS^C. A solution of 6-benzyl- 
tiuazolo[3,2-c]pyrimidine-5.7-dione (52 mg, 0.2 mmol) in THF (5 mL) was 
added, and the resulting solution was stirred at -78" C for 30 minutes. Neat 
benzyichlorofonnate (0.041 g, 0.24 mmol) was added dropwise, and the reaction 
was quenched by addition of NH4CI after 30 minutes at -78° C. After extraction 
with EtOAc, tiie organic layers were combined and washed with brine, dried, 
filtered and concraitrated in vacuo. The residue was purified using flash 
chromatograpy to give the desired product as a yellowish soUd (became white 
after trituration witii 1:1 hexane/EtOAc, 0.014 g, 18%). 
Rf = 0.54 (1:1 hexane/EtOAc); NMR (CDCI3) 5 7.84 (s, IH). 6.92-7.18 (m, 
lOH). 5.64 (8. IH), 5.00 (S. 2H). 4.82 (s, 2H); MS (ACPI), m/z 392.0 (M++1). 

EXAMPLE 2 

(»-BenzyI-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^]pyrimidine- 
l-carboi^Iic add benzyl ester 

l-BenzyI-5-methyl-pyrimidine-2,4,6-trione 

Step A: Sodium metal (7.68 g, 334 mmol) was dissolved in 100% ethanol 
(500 mL), benzylurea (25.12 g, 168 mmol) and diethylmetiiyl malonate (29 mL. 
169 nrniol) were added, and the mixture was heated at just below etiianol reflux 
overnight. The reaction mixture was concentrated to remove etiianol, water 
(200 mL), and 1 N hydrochloric acid (350 mL) were added and an oil separated. 
The oil would not crystallize and could not be purified by chromatography. The 
oil was treated witti ethanol/sodium etiioxide, (400 miy7.4 g, 322 mmol) 
overnight at just below etiianol reflux and was worked up as before to give an oil 
that would not crystallize. This material was used directiy in the next step. 

3-Ben^l'6-chloro-5-methyl-lH-pyrinudine-2,4-dione 



20 



25 
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Step B: Tht crude pyrinridinedione from above was taken up in 
tetrahydrofuran (about 10 mL). water (5 mL) was added, concentrated to remove 
tetrahydrofuian, and phosphorous oxychloride (110 mL) was added in portions 
over about 45 minutes. Then the mixture was heated at reflux for 2 hours, stirred 

5 at room temperature overnight, then the phosphorous oxychloride was removed on 
the rotary evaporatory. Cnished ice (about 300 g) was added, and the mixture was 
allowed to slowly wann to room temperature and the resulting dark oU solidified 
on standing. The solid was collected by filtration, washed with water, taken up in 
tetrahydrofuran, dried over magnesium sulfate, filtered and concentrated to a 

10 brown solid. The solid was triturated with hexanes/ethyl acetate, 1:1, v/v, 

collected by filtration, and washed with hexanes. The product was obtained in 
4 portions; total 14 g.(33.2% for the 2 steps). 

3.Benzylr6-(2,2Hiimethoxy-ethylsulfanyl).5.methyl.H.pyrimidine-2,4^o^^ 
Step C: The procedure for Example 1, Step C, was used starting with 
15 3.benzyl-6-chloro-5-methyl-lH-pyrimidine-2,4-dione (5.0 g, 20 mmol) fiom 

Step B, so<tium hydrosulfide hydrate (5.06 g, 90.4 mmol), and bromoacetaldehyde 
dimediylacetal (13 mL, 1 10 mmol) to give 3-benzyl-6-(2,2-dimethoxy- 
ediylsulfanyl>5-methyl-H-pyiimidine-2,4-dione in two portions; total 2.57 g. 

(38%). 

20 CalcdforCi6H2oN204S: 

C, 57.13; H, 5.49; N, 8.33. 
Found: C, 57.30; H, 5.50; N, 8.78. 

6.Ben2yM-niethyl-tluaa»lo[3^]pyriinidine-5,7-dione 

Step D: The thioether acetal, 3-benzyl-6-(2,2-diniethoxy-ethylsulfanyl> 
25 5.inethyl-H-pyrinridine.2,4-dione, (0.95 g, 2.8 mmol), was treated according to 
the procedure for Example 1, Step D to give the product, 6-benzyl-8-niethyl- 

ihiazolo[3,2-c]pyTimidine-5,7-dione (0.622 g) as a Ught tan solid (80.8%). 
Calcd for C14H12N2O2S: 

C, 61.75; H, 4.44; N, 10.29. 
30 Found: C, 61.63; H, 4.51; N, 10.19. 
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6.Beiizyl-8-methyl.5,7-dioxo^7HlihydnH5H.tliiazolol3^]^ 

2-carboxyIic add benzyl ester 

Step E: 6-Benzyi-8-methyl-tliiazolo[3^1pyriinidine-5,7-dione (0J62 g, 

0.96 mmol) from Step D was taken up in tetrahydrofiiian (25 mL). and Uthium 
hexamethyldisilazane (1.3 mL, 1 M in tetrahydiofuran. 13 mmol) was added at - 
78°C, and the reaction was aUowed to proceed for 3 minutes, then benzyl 
chlorofonnate (0.5 mL, 3.5 mmol) was added, and the reaction was stilted for 
10 minutes at -78'»C, ammonium chloride solution (4 mL) was added, and the 
reaction mixture was allowed to wann until the ice in the flask melted. The 
reaction mixture was partitioned between ethyl acetate (200 mL) and brine 
(100 mL) . The layers were separated, the organic layer was dried over 
magnesium sulfate, filtered, and concentrated. The residue was chromatographed 
on siUca gel using hexanes/ethyl acetate. 6:4, v/v as eluant to give the product in 
2 portijons, 0.158 g (40J%) 
Calcd for C22H18N2O4S: 

C, 64.92; H, 4.31; N. 6.63. 
Fdun± C. 65.01; H. 4.46; N, 6.89. 

EXAMPLE 3 

6.Benzyl-5,7^oxo-6,7-dihydn>.5H-tliiazDlo[3^1pyrimidine-2<ariiox^^^ 
add pyridin-4-yhnethyI ester hydrochloride 

6.Beiizyl.5,7^oxo^7-dIhydro-5H-thiazolo[3^]pyrimidine.2-carboxylic 

addmediylestOT 

Step A: The product from Example 1, Step D (0.518 g, 2.0 mmol), was 
reacted according to the procedure of Example 2, Step E, using methyl 
cWoroformate (3.0 mL, 39 mmol) in the place of benzyl chlorofoimaie to give the 
product. 6-benzyi-5,7Hiioxo-6,7-dihydro-5H-thiazolo[3.2^]pyrimidine- 
2-carboxyUc acid methyl ester ( 0.084 g). An additional 0.26 g of impure product 
was also obtained (Total yield 54.2%). 1 
Calcd for C15H12N2O4S: 

C, 56.95; H, 3.82; N, 8.86. 
Found: C, 56.87; H, 3.75; N, 8.61. 



wo 02/064599 



PCT/IB02/00313 



-70- 

6-Benzyl-5.7^Jioxo-6,7-dihydio-5H-thiazolo[3^-<lpyriimdine- 
2-carboxyUc acid methyl ester may also be obtained according to the fdlowing 
pnx:edure. 

Step A-lrTheproductftomExample 1, StepB,namely 3-benzyl-6<hloro- 
5 lH-pyriinidine-2,4^one. (23.7 g, 100 mmol), methyl thioglycolate (11 mL. 

130 mmol), and dimethylfonnamide (100 mL) was heated at 55°C for 1 hour, then 
triethylamine (15 mL, 108 mmol) was added and the mixture heated at 70X for 
2 hours then stinedS days at room temperature. More methyl thioglycolate 
(43 mL, 50 mmol) and triethylamine (4.5 mL, 32 mmol) were added, and the 
10 mixture was heated at 70»C for 1 hour. TTie volatiles were removed on the rotary 
evaporator at 80°C. The residue was partitioned between ethyl acetate (400 mL) 
and water (400 mL), and the layers were separated. The organic layer was washed 
with 10% citric acid solution (100 mL), and brine (100, mL), dried over 
magnesium sulfate, and filtered and concentrated. The aqueous washes were back- 
15 extracted with ethyl acetate (400 mL), the organic layer washed with brine 

(100 mL). dried, and the organics combined and concentrated to a yeUow soBd. 
Trituration with hexanes/ethyl acetate and collection by filtration gave 
3-(l-benzyl-2.6-dioxo-l,2.3,6-tetiahydro-pyrimidin-4-ylsulfanyl)-aceticacid 

methyl ester. 18.6 g, (61%); MS (APCI+), m/z (%): 307(100), 275(40). 
20 Step A-2: To a solution of 3-(l-benzyl-2,6-dioxo-l A3.6-tetnihydro- 

pyrimidin-4-ylsulfanyl)-acetic acid methyl ester (6.12 g, 20 nunol) and 
tetrahydrofuran (250 mL) at 50°C was added dropwise dimethylformamide 
dimethylacetal (6 mU 45 mmol). and the mixture was stirred at 50»C for 0.5 hour 
and then was heated on the rotary evaporator (no vacuum) at 70''C until all the 

25 solvent boiled off. Tetrahydrofuran (200 mL) was added, and the mixture stirred 
overnight at room temperature. Dioxane (50 mL) was added and then the reaction 
mixture concentrated to a viscous oil. The oil was filtered through «iUca gel 
(70-230 mesh) using hexanes/ethyl acetate. 1:1, v/v to give the product, 6-benzyl- 
5,7-dioxo^,7-dihydrD-5H-thiazolo[3,2-clpyrimidine-2.caiboxyUc acid methyl 

30 ester. 2.94 g (46%). MS (APa+), m/z (%): 317(100). 259(10). 
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6.Benzyl.5,7^1ioxo^7^yd^o.5H.thia2oloI3^]py^iIIddi^ 
add 

Step B: The product from Example 3, Step A, namely 6-beiizyl-5.7-dioxo- 
6,7-dihydro-5H-thiazolo[3,2-clpyrimidine-2-caiboxyUc add methyl ester, 

5 (0.226 g, 0.71 mrool) was taken up in methanol (5 mL), and tetyrahydrofuian 
(5 mL) and 1 M sodium hydroxide solution (0.8 mL. 0.8 mmol) was added at 
room temperature, and the solution turned orange. Water was added untU the 
volume reached about 25 mL, and no cloudiness occurred. The reaction mixture 
was allowed to stand about 10 minutes and was then poured into a separatory 

10 funnel containing ethyl acetate (200 mL), brine (100 mL), and 1 N HCl solution 
(3 mL). Hie layers were separated, dried over magnesium sulfate and 
concentrated to a yellow soUd. The solid was triturated with hexanes/ethyl acetate 
and the insoluble portion collected by filtiation (0.093 g) (44%). This was used 
directly in the next step. 

15 6.BeII2yi-S,7^iioxo-6,7^1ihydro-5H-tlliazolo[3^]py^iIIridine.2<arboxylic 

add pyridin-4-ytaiefliyI ester hydrochloride 

Step C: The product from Example 3, Step B, namely 6-benzyl-5,7-dioxo- 
6,7-dihydto-5H-thiazolo[3,2-c]pyrimidine-2-carboxylic acid (0.084 g, 
0.28 mmol). 4-pyridinemethanol (0.082 g. 0.75 mmol). 4-dimethylaminopytidine 
20 (0.014 g, 0.1 1 mmol), and dichlorometiiane (5 mL) were stirred at room 

temperature and dicyclohexylcaitwdiimide (0.059 g, 0.29 mmol) was added aU at 
once, and the reaction mixture was cooled to 0°C. The reaction mixture was 
allowed to slowly warm to room temperature and was stirred ovonighL Tlie 
reaction mixture was concentrated to dryness, chromatogiaphed an silica gel using 
25 ethyl acetate as eluant, the product-contaming &acti(His comUned and 

concentrated, and triturated. Dicyclohexylurea was present The solid was taken 
up in tetrahydrofuran (about 3 mL). and HQ gas in ether (1 M, 1 mL, 1 mmol) 
was added and a precipitate formed. The mixture was concentrated to dryness, 
tetrahydiofuian (about 7 mL) was added and the insoluble potticHii coUected by 
30 filtration and washed with tetrahydrofuran and air dried. Vas product, 6-benzji- 
5,7-dioxo-6.7-dihydio-5H-tiuazolo[3.2-c]pyrimidine-2-carboxylic add pyridin- 
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4.ylniethyl ester hydrochloride was obtained as a Mght yeUow soMd (0.0396 g), 

(33%). 

Caicd for C20H15N3O4S HCl: 

C, 55.88; H, 3.75; N, 9.77. 
Foun± C, 55.49; H, 3.92; N, 9.60. 

EXAMPLE 4 

6-Ben2yl-5,7-dioxo-6,7.dihydro.5H.thiazolo[3^1pyriinidine-2-«ii^ 

add benzylamide 

To a solution of the product from Example 1, Step D, namely 6-ben2yl- 
thia2olo[3^-clpyriniidine-5,7-dione, (550 mg. 2.13 mmol) in TEJF (5 mL) was 
added liNCIMS)2 (3.0 mL, 1.0 M, 3.0 mmol), and the resulting solution was 
stined at -78"'C for 30 minutes. Neat benzyUsocyanate (034 mL, 2.77 mmol) was 
added dropwise, and the reaction was stined at -78''C for 30 miiiutes and 
quenched by addition of NH4a solution. After extraction with EtOAc, the 
organic layers w«e combmed and washed with brine, dried, filtered and 
concentrated in vacuo. The residue was purified using flash chromatography to 
give the desired product as a yellowish solid (became white after trituration with 
1:1 hexane^tOAc, 0.123 g, 15%). Rf =0.35 (1:1 hexane/EtOAc); iHNMR 
(dg-THF) 6 8.16 (s. IH), 7.99 (S. IH), 7.06-7.32 (m. lOH), 5.88 (S. IH). 4.96 (S, 

2H), 4.38 (d, 2H. J = 5.6 Hz); MS (ACPI), m/z 392.4 (M++1). 
Calcd for C21H17N3O3S1: 

C. 64.44; H, 4.38; N, 10.73. 
Found: C, 63.95; H. 4.46; N, 10.72. 

EXAMPLES 

6-Ben2yl-2.(l-hydroxy-3-phenyl-propyl)-thiazolo[3,2-c]pyi*midiiie.57-^ 

To a solution of the product from Example 1, Step D, nanKly 6-benzyl- 
thiazolo[3,2-clpyrimidine-5,7-dione (720 mg, 2.79 mmol) in THF (5 mL) was 
added lithiumhexamethyldisiiazane (3.91 mL, 1.0 M, 3.91 mmol), and the 
resulting solution was stined at -78»C for 30 minutes. Neat hydrocinnamaldehyde 
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(6.5 mL, 2.77 mmol) was added diopwise, and the reaction was stined at -78*C 
for 30 minutes and quenched by addition of NH4CI solution. After extraction with 
EtOAc. the organic layers were combined and washed with brine, dried, filtered 
and concentrated in vacuo. The residue was purified using flash chromatograpy to 
5 giw the desired product as a yellowish oil (450 nag, 45%). Rf = 0.60 

(1:1 hexane^Ac); NMR (dg-THF) -7.47 (d, IIH), 5.92 (S, IH), 5.14 (S, . 
2H), 4.64 (t, IH), 2.70 (m, 2H). 2.01 (m. 2H); MS (ACPD. m/z 393.0 (M++1). 

EXAMFLE6 

6.Beiizyl-5J-dioxo-6,7-dmydn>-5H-tlilaaolo[3^]pyrimldlne-2-^^ 

10 add biphenyl-4-ylamide 

To a solution of the product from Example 1, Step D, namely 6-benzyl- 
thiazolo[3,2-c]pyrimidine-5,7-dione (380 mg, 1.47 mmol) in THF (5 mL) was 
added Uthiumhexamethyldisilazane (2.2 mL, 1.0 M, 2.2 mmol), and the resulting 
solution was stirred at -78''C for 30 minutes. Neat 4-biphenyhsocyanaie (507 mg, 

15 2.06 mmol) was added dropwise, and the reaction was stirred at -78°C for 

30 minutes and qurached by addition of NH4CI solution. After extraction with 
EtOAc, the organic layers were combined and washed with brine, dried, filtered 
and concentrated in vacuo. The residue was purified usmg flash chromatography 
to give the desired product as a white soHd, 0.400 g (60%). Rf = 0.80 

20 (1:1 hexane/EtOAc); 1H NMR (DMSO) 8 10.61 (s, IH), 8.90 (S, IH), 

7.21-7.90 (m, lOH), 6.26 (S, IH), 5.13 (S, 2H); MS (ACPI+), m/z 4542 (M++1). 

EXAMPLE 7 

6-B«izyl-2-(hydroxy-phenyl-methyl)-thiazolo[3^clpyrinridine-5,7-dione 
To a solution of the product from Example 1, Step D, namely 6-benzyI- 
25 thia2olo[3,2-c]pyrimidine-5,7-dione (490 mg, 1 .90 mmol) in THF (5 mL) was 
added lithiumhexamethyldisilazane (2.66 mL, 1.0 M, 2.66 nranol), and the 
resulting solution was stirred at -78''C for 30 minutes. Ben^aldehyde (0.39 mL, 
3.80 mmol) was added drcq>wise, and tiie reaction was stined at -78*'C iaz 
30 minutes and quenched by addition of NH4CI soluticm. After extraction with 
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EtOAc, the organic layras were combined and washed witii brine, dried, filtered 
and concentrated in vacuo. The residue was purified using flash cfannnatograpy to 
give the desired product as a yellowish oil (200 mg. 29%). Rf = 0-31 
(1:1 hexane/EtOAc); iHNMR (dg-THF) 8 7.47 (d. lOH), 5.92 (S. IH). 5.14 (S, 
5 2H); MS (ACM), m/z 365.0 (M++1). 

EXAMPLES 

6-Btti^I-2-(3-phen3«-propionyl)-thiazolo[3,2<:]pyrinmdiiie- 

To a solution of 6-benzyl-2-(l-hydroxy-3-phenyl-pKvyl)- 
thiazolo[3,2-c]pyriimdine-5,7-dione (230 mg, 0J9 mmol) in toluene was added 
activated Mn02 (10 equivalents). The reaction was refluxed for 30 minutes while 
removing watra- using a Dean-Staik trap. The reaction was then cooled to room 
temperature and purified using flash chramatogrqihy to give the desired product 
as a yellow solid (190 mg, 83%). Rf = 0.30 (2:1 hexane^Ac); IRNMR 
(CDCI3) • 8.24 (s,. IH), 7.20-7.55 (m, lOH), 5.96 (s, IH), 5.13 (s. 2H), 2.98 (m, 
4H); MS (ACPI+), m/z 381.2 (M++1). 

EXAMPLE 9 

6-Benzyl-5,7-dioxo-6,7-dihydr»-5H.thia2olo[3,2H:]pyrimidiiu>-2Ha^ 
add (pyridm-4-]imethyl)-anude hydrochloride 

The product from Example 3, Step B, namely 6-benzyl-5,7-dioxo- 
20 6,7-dihydn>-5H-thiazolo[3,2-c]pyrimidine-2-caiboxyBc acid, (0.280 g, 
0.93 mmol), 4-aminomethylpyridine (0.149 g, 13S mmol), 
l-hydroxyb«i20triazole hydrate (0.130 g, 0.96 mmol), dicbloromediane (40 mL) 
and dimethylfonnamide (about 3 mL) woe stirred at 0°C, and 
dicyclohexylcaibodiimide (0.204 g, 0.99 mmol) was added all at once, and the 
25 reaction mixture was stirred overnight at room tenqiaature. The relation mixture 
was concentrated to diyness widi minimal heating, partitioned between ethyl 
acetate (about 400 mL) and sodium bicarbonate solution. The layers were 
separated, and the organic layer was washed with brine, dried over magnesium 
sulfate, filtered, and concentrated. The residue was filtoed throng alica gel 
30 (70-230 mesh) using tetrahydrofiiran as eluant. The product-enriched fractions 
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werc taken up in letnihydrofuran and treated with excessliydtogpn chloride gas in 
diethyl ether. The mixture was concentrated to dryness, and diethyl ether was 
added and the insoluble material collected by filtration. Hie solid was washed 
with tetrahydrofuran and dried in vacuo to give tfie product, 0.055 g. 
5 Calcd for C20H16N4O3S1 HCl H2O: 
C, 54.50; H, 4.33; N, 12.46. 
Found: C. 54.66; H, 4.19; N, 12.08. 

EXAMPLE 10 

<».Benzyl-8-methy|.5,7-dioxo.6,7-dihydro.5H-tliiazoIo[3^clpyriniidm^ 

10 2-carbo}grIic add 3*fluoro-beiizylaiiiide 

The product from Example 2, Step D, namely benzyl-S-methyl- 
thiazoIo[3,2-c]pyrimidine-5.7-dione, (0.276 g (crude), 1.01 mmol) was taken up in 
tetrahydrofuran (40 mL) and the solution cooled to -70»C. A solution of 1 M 
lithiumhexamethyldisilazane in tetrahydrofuran (1-5 mL, 1.5 mmol) was added. 

15 The reaction mixture was stirred for 3 noinutes at -69°C, and Aen neat 

3-fluinobenzyl isocyanate (0.3 mL, 2.3 mmol) was added all at once. The mixture 
was stiired 12 minutes at -70°C. The reaction was quenched with ammonium 
chloride solution and partitioned between ediyl acetate (200 mL) and sodium 
bicarbonate solution. The layers were sqwrated, the organic layer washed witfi 

20 brine, dried (magnesium sulfate) and concentFated to an orange oil. The (ril was 
chromatographed on silica gel (70-230 mesh) using 7:3, then 2:1, hexanes/ethyl 
acetate then ethyl acetate as eluant. The product enriched fractions were 
concentrated and chromatographed again using 7:3, hexanes/ediyl acetate as 
eluant. The product was obtained upon trituration with diethyl ediei/hexanes, 

25 0.0085 g. IH-NMR dCDCls) 5 7.95 (s, IH), 7.37 (d, 2H). 7.2-7.4 (m, 5H). 726 (d. 
IH), 7.01 (bd, IH). 6.47 (bt, IH). 5.14 (s, 2H). 4.54 (d, 2H), 1.98 (s, 3H). 
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EXAMPLEll 
6-Beiizoyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^^ 
acid b^izylamide 

(2,6-dioxo-l92396-teti^ydropyriiiddine-^ 
5 dimethylacetal 

Step A: A suspension of 6-chlon>-lH-pyriniidine-2,4-dione (10.0 g, 
68.3 mmol) was suspended in dimethylfonnamide (80 mL) at 40X. Hie heat 
source was removed, and ground sodium hydiog^ sulfide (17.3 g, 308 mmol) 
was added in portions. Hie temperature was maintained at 40^C for 30 minutes, 

10 then bromoacetaldehyde dimethylacetal (36 mL, 308 mmol) was added Hie 

suspension was stirred and heated at AO^C for 18 hours. At the end of the reaction 
time, the dimethylfonnamide was removed by vacuum distillation. The residue 
was triturated with ethyl acetate (100 mL) for 1 hour. The resulting solid was 
isolated by filtration. The solid was triturated with water (100 mL), filtered, and 

15 rinsed with water. The solid was dried in a vacuum at 50°C for 18 hours to give 
5.90 g (37%) of (2,6-dioxo-l,23,6-tetrahydrop>Timidine-4-yl-sulfanyI)- 
acetaldehyde dimethyl acetal. ^H- NMR (DMSO-45) 5 1122 (s, IH), 10.92 (s, 

IH), 5.43 (s, IH). 4.53 (UlH). 331 (d, 3H), 3.27 (d,3H), 3.18 (d, 2H); MS 
(APa-)m/z231,199,143. 

20 Thiazolo[3;2-c]pyrimidine-5,7-dione 

Step B: To a suspension of (2,6-dioxo-i;23t6-tetrahydropyTiniid]ne-4-y]- 
sulfanyl)acetaldehyde dimethyl acetal (5.90 g, 25.4 mmol) in acetonitiile 
(400 mL) was added trimethylsilyl iodide (7.2 mL» 50.6 mmol). The mixture was 
refiuxed for 4 hours. The mixture was cooled (ice bath) and isolated by filtration. 

25 The solid was rinsed twice with cold acetonitrile, then vacuum dried at 40^C to 
give 4.08 g (96%) of thiazolo[3,2-clpyrimidine-5,7-dione. 

iH-NMR (DMSO-de) 5 11.48 (s, IH), 7.55 (d, IH), 6.94 (d, IH), 5.97 (s, IH); 
MS(APCI+)fft/2l69. 
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6-Benzoyl-tliiazolo[3;2<]pyrimidiiie-5,7-dione 

Step C: To a suspension of thia2olo[3^K:]pyriniidine-5,7-dione (0JO6 g, 
3.01 mmol) in tetrahydrofuran (20 mL) was added diisopropylethylamine 
(0.78 mL, 4.5 nunol) followed by benzoyl chloride (0^2 mL, 4.5 mmol). The 

5 mixture was stirred at room temperature for 22 hours. The reaction was filtered, 
and the isolated solid rinsed with ethyl acetete. The combined filtrate was washed 
with aqueous sodium bicarbonate, dried (Na2S04), and evaporated to an oil. The 
oil was triturated (hexane.ethyl acetate, 1:1). The resulting soUd was purified by 
flash chromatography (silica gel. dichloromethaneiethyl acetate, 17:3) to give 

10 336 mg (41%) of product TLC Rf = 0.42 (Ca^Clz^Ac, 9:2); Ifl-NMR 

(DMSOdtf) 5 8.05 (d, 2H), 7.76 (q. IH). 7.65 (d, IH). 7.55-7.64 (m. 2H), 7.08 (t, 

IH), 6.24 (s, IH); MS (APa+) m/z 273, 189, 169. 

CalcdforCi3H8N203S: 

C, 57.35; H. 2.96; N, 10.29. 

15 Found: C, 5739; H, 2.62; N, 10.09. 

6.Bciizoyl-S,7^oxo-6,7^iibyd«)-5H-thiazolo[3,2<]pyrimidine-2<» 

acid benzylamide 

Step D: Lithium hexamethyldisilazane (1.7 mL, 1 M in THF, 1.7 mmol) 
was added to a solution of 6-benzoyl-thia2olo[3,2-c]pyrimidine-5,7-dione 

20 (0319 g, 1.14 mmol) in tetrahydrofuran (25 mL), under nitrogen at -72'*C. After 
3 minutes, benzyl isocyanate (0.49 mL, 4.0 mmol) was added. The reaction was 
stirred 15 minutes, tiien aqueous ammonium chloride was added and the reaction 
allowed to warm to room temperature. The reaction was partitioned between 
EtOAc and water. The organic layer was washed witii brine, dried (Mg SO4), and 

25 evaporated to a glass. The residue was triturated witii texane'.EtOAc, 1:1, and die 
resulting solid was chromatrographed on silica gel elating with hexanes:THF, 1:1. 
"Die isolated product was triturated witii dietiiyl ether to ^ve 81 mg (18%) of 
6-benzoyl-5,7-dioxo-6,7-dihydn).5H-tiuazolo[3,2-c]pyrimidin©-2rcaiboxylicacid 

benzylamide: mp 204-207»C (dec.); TLC Rf = 0.34 (CH2Cl2:EtOAc 9:2); 
30 iH-NMR (DMSO-d5) 5 9.37 (t, IH), 8.53 (s, IH), 8.08 (d, 2H), 738 (t, 2H). 
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7.35-723 (m. 5H). 6.28 (s. IH). 4.42 (d, 2H); MS (AP-) nUz 404, 323. 300. 271, 
257,231. 

Calcd for C20H15N3O4S: 

C. 62.21; H, 3.73; N, 10.36. 
5 Found: C. 62.09; H, 3.82; N, 9.93. 

EXAMPLE 12 

6-(3,4-Diclilorobeiizyl>5,7^oxo-6,7^Iihydro-5H-tliiazolo[3^^ 
2-carboi7lic add benzylamide 

6-(3,4-DichIon»beiizyl)-tiiia2oIo[3^]pyriiiiidlne.5,7.idioiie 
^0 Step A: To a solution of thiazolo[3,2-clpyriniidine-5,7-dione (1.0 g, 

5.95 mmol) in dimethylformaniide (20 mL) was added cesium caibonate ^.9 g. 
9.1 mmol). The mixture was stiiied at room temperature for 15 minutBS. To the 
mixture was added 3.4-dichlorobenzyl chloride (1.2 mL, 8.9 mL) and flie reaction 
stined at room temperature for 20 hours. The dimethylformamide was removed by 
15 vacuum distillation at 60°C. The residue was triturated with EtOAc. The filtrate 
was evaporated, and the resulting solid was purified by flash chromatogr^by on 
silica gel eluting with CH2Cl2'.EtOAc, 19:1 to give 1252 g (64%) of 
6-(3.4-Dichlarobenzyl)-thia2olo[32-c]pyrimidine-5,7-dione.TLC 
Rf = 0.30 (CH2a2-.EtOAc 19:1); Ifl-NMR (DMSO-dg) 8 7.61 (d, IH), 7.56 (s, 
20 IH), 7.54 (d, IH), 7.28 (d, IH), 7.00 (d, IH), 6.19 (s, IH), 4.99 (s, 2H); MS 
(APCI+) m/z 331, 329, 327. 

6-(3,4-Dichlorobeiizyl)-5,7-dioxo-6,7-dihydro-5H-thiaaoIo[3,2^1pyr^ 

2-carboxyIic acid benzylamide 

Step B: Lithium hexamethyldisilazane (0.7 mL, 1 M in THF, 0.7 mmol) 
25 was added to a solution of 6-(3,4-dichlorobenzyl)-thiazolo[32-c]pyrimidine- 
5,7-dione (0.233 g, 0.68 mmol) in teirahydrofuran (10 mL), under nitrogen at 
-72''C, After 3 minutes benzyl isocyanate (0.25 mL, 2.0 mmol) was added. The 
reaction was stirred 15 minutes, then aqueous ammonium chloride was added and 
the reaction allowed to warm to room tenqierature. To the reaction was added 
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EtOAc (50 mL). The water layer was removed, and the organic layer was dried 
(Na2 SO4), and evaporated to an ofl. The residue was triturated with 
hexane:EtOAc, 1:1. The resulting filtrate was evaporated to foam. This was 
chromatrographed on silica gel eluting with hexane:EtOAc, 1:1. The isolated 

5 product was triturated with diethyl ether and dried in vacuum at 45*0 to give 
18 mg (5.6%) of 6-(3,4-dichlorobenzyl)-5,7-dioxo-6,7-dihydn>-5H- 
tiuazolo[3;2-c]pyrimidine-2-carix)xylic acid benzylamide: mp 216-217° C; TLC 
Rf = 0^ (hexaneStOAc, 1:1); iH-NMR (PlOSO-de) 6 9.34 (t. IH), 8.50 (s. IH), 
7.56 (s, IH), 7.54 (d, IH), 7.35-725 (m, 6H), 6.22 (s, IH), 4.99 (s. 2H), 4.41 (d, 

10 2H); MS (APa+) m/z 463, 462, 460, 329, 327, 233. 
Calcd for C21H15CI2N3O3S: 

C, 54.79; H, 3.28; N, 9.13. 
Found: C, 54,71; H, 3.06; N, 8.93. 

EXAMPLE 13 

15 6.(4-Chlorobenzyl)-S,7^ioxo-6,7^1ihydro-5H-tliiazolo[3^]pyriinldiiie- 
2-carboxylic acid benzylamide 

644-CWorobeiizyl)-thiazolo[3^]pyrimidine-5,7-dloiie 

Step A: To a solution of fliiazolo[3,2-clpyrimi*ne-5,7-dione (0 J05 g, 
3.00 mmol) in dimethylfonnandde (10 mL) was added cesium carbonate (1.47 g, 

20 4.5 mmol). The mixture was stirred at room temperature for 20 minutes. To the 
mixture was added 4-chlorobenzyl chloride (0.725 g, 4 J mL) in 
dimethylformamide (2 mL), and the reaction was stirred at rown trat^oature for 
23 hours. The dimethylformamide was removed by vacuum distillation at 60X. 
The residue was triturated with EtOAc. The filtrate was evaporated, and tije 

25 resulting solid was purified by flash chromatography on silica gel eluting wiA 
CH2Cl2:EtOAc, 9:1 to give 437 mg (50%) of 6-(4-chlorobCTzyl)- 
thiazolo[3,2-c]pyrimidine-5,7-dione: mp 152-153.5; TLC 
Rf = 0.51 (CH2a2:EtOAc 17:3); IR-NMR (DMSO-d^) 8 7.60 (d, IH), 
736-7.7.30 (m, 4H), 7.00 (d, IH), 6.19 (s, IH). 4.99 (s, 2H); MS (APa+) m/k 

30 296,295,294,293. 
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Calcd for Ci3H9CaN202S: 

C, 53.34; a 3.10; N, 9.57. 
Found: C. 53.22; H, 3.3 1 ; N, 9.31. 

6.(4.CMorobenzyl>5J-dioxo-6,7Hiaydro-5H-tliia2olo[3^1pyri^^ 

5 2-carboxylic acid benzylamide 

Step B: lithium hexamethyldialazane (0.96 mL, 1 M in THF, 0.96 mmol) 
was added to a solution of 6-(3,4-dichloipbenzyl)-thiazolo[3,2-c]pyrimidine- 
5,7-dione (0.188 g, 0.64 mmol) in tetrahydrofuran (20 mL) under nitrogen at 
.72''C After 3 minutes benzyl isocyanate (0.28 mL, 2.2 mmol) was added. The 

10 reaction was stirred 20 minutes, then aqueous ammonium chloride was added, and 
the reaction allowed to warm to room temperature. To the reaction was added 
EtOAc (50 mL). The water layer was removed, and the organic layer was dried 
(Na2 SO4) and evaporated to foam This was chromatrogr£q)hed on silica gel 
eluting witfi hexane:EtOAc, 1:1. The isolated product was triturated twice wifli 

15 diethyl ether and dried in vacuum to give 108 mg ^9%) of 6-(4-chlorobenzyl)- 
5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2-c]pyrunidine-2-caiboxylicacid 

benzylamide: mp >220° C; TLC Rf = 0.18 (hexanerEtOAc, 1:1); IR-NMR 
(Pm0-d6) 5 9.34 (t, IH). 8.50 (s, IH), 7.35-7.23 (m, 9H), 6.22 (s. IH), 4.99 (s, 
2H), 4.40 (d, 2H); MS (APa+) m/z 428, 426, 295, 293, 233. 
20 CalcdforC2iHi6ClN303S: 

C. 59.22; H, 3.79; N, 9.87. 
Found: C. 59.18; H, 3.37; N, 934. 



EXAMPLE 14 

6-(4-CWorobeii2yI>5,7Mlioxo-6,7.<Uhydro-5H-tliiazoIo[3^]pyrin^^ 
25 2<arboxylicadd3,4-didilorobaizylaiiiide 

Lithium hexamethyldisilazane (0.96 mL, 1 M in THF, 0.96 mmol) was 
added to a solution of 6-(4-chlorobenzyl)-thiazolo[3,2-c]pyrimidine-5,7-dione 
(0.188 g, 0.64 mmol) in tetrahydrofuran (20 mL), under nitrogen at -72°C. After 
3 minutes 3,4-dichlorobenzyl isocyanate {033 mL, 2.2 mmol) was added. Hie 



wo 02/064599 



PCT/IB02/00313 



-81- 

leaction was stined 15 minutes, then aqueous ammonium chlodde was added and 
the reaction allowed to warm to room Mnperature. To the reaction was added 
EtOAc (50 mL). The water layer was removed and the organic layer was dried 
(Na2 SO4) and evaporated to an oil- The reddue was triturated with 
5 hexane:EtOAc, 1:1. The resulting filtrate was evaporated to foam. This was 
chromatrographed on silica gel eluting with hexane£tOAc, 1:1. The isdated 
product was trimrated with diefliyl eOier and dried in vacuum at 45°C to give 
77 mg (24%) of 6-(4-chlorobenzyl)-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3.2-c]pyrimidine-2-carboxylic acid 3,4-dichloro-benzylaniidc: 
10 mp 218-219» C; TLC Rf = 0.26 (CH2Cl2:EtOAc 17:3); Ifl-l^MR PMSO-45) 8 
937 (t. IH). 8.48 (s. IH). 7.60 (d, 1H).7.55 (s.lH), 736-7.27 (m, 5H), 6.23 (s, 
IH). 4.99 (s, 2H). 4.40 (d, 2H): MS (APa+) m/z 497, 495, 493, 303. 301. 295, 
293. 

Calcd for C21H14CI3N3O3S: 
15 C, 50.98; H, 2.85; N, 8.49. 

Found: C, 51.29; H, 2.86; N, 8.35. 

EXAMPLE 15 

6-(4.Pyridylmethyl).5,7■^ioxo-6,7-dihydIX>-5H-tlliazotoI3;^c]pyri^m^ 

2-carboxyIic acid ben^^lamide hydrochloride 
20 6-(4-Pyridylmethyl)-thiazolo[3>c]pyrimidine-S,74ione 

Step A: To a solution of thiazolo[3,2-c]pyrimidine-5,7-dione (0 J05 g, 
3.00 mmol) in dimethylformamide (20 mL) was added sodium hydride (0.39 g, 
9.7 mmol, 60% oil dispersion) in small portions over 20 minutes. Over a 1-hour 
period, 4-bromomethylpyridine hydrobromide (0.92 g, 3.6 mmol) was added. The 
25 reaction was stined at room temperature for 90 minutes. The dimethylformamide 
was removed by vacuum distillation at 60°C. The residue was triturated with 
t^rahydrofuran (50 mL) for 16 hours. The mixture was filtered. Hie filtrate was 
evaporated, and the resulting solid purified by chromatogr^y on silica gel 
eluting with CH2Cl2:THF. 2:1. There was recovoed 277 mg (33%) of desired 

30 product mp 174-176' C; TLC Rf= 0.24 (C3l2a2-THF 2:1); ^H-NMR (DMSO- 
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d6) 6 8.45 (d, 2H), 7.61 (d. IH), 7.24 (d, 2H), 7.01 (d, IH), 6.21 (s, IH), 5.03 (s, 

2H);MS(AP+)m/z260. 

Calcd for C12H9N3O2S 0.2 H2O: 

C, 54.83; H, 3.60; N, 15.98. 
5 Found: C, 55.10; H, 3.60; N, 15.77. 

6-(4.I^ridylmethyI)-5,7-dioxo-6,7Hlihydro-SH.t^^ 
2-carboxyIic acid benzylamide 

Step B: lithium hexamethyldisilazane (0.59 mL, 1 M in THF, 0.59 mmol) . 
was added to a solution of 6K4-pyridylmethyl>thia2olo[3^-<;]pyriinidine- 

10 5,7-dione (0.100 g, 0.39 mmol) in tetrahydiofiiran (15 mL), under nitrogen at 

-72*'C. After 3 minutes benzyl isocyanate (0.12 mL, 0.98 mmol) was added. The 
reaction was stirred 15 minutes, then aqueous ammonium chloride was added and 
the reaction allowed to warm to room temperature. To the reaction was added 
EtOAc (50 mL). The water layer was removed and the organic lay^ was dried 

15 (Na2 SO4) and evaporated to an oil. This was chromatiographed on silica gel 

eluting with CH2Ci2:THF, 2:1 to give 75 mg (49%) of product This material was 
combined with other lots and chromatographed in the same manner prior to 
conversion to the hydrochloride salt IR-NMR (PMSO-d^) 8 9.34 (t, IH), 8.51 (s, 
IH), 8.46 (d, 2H), 7.35-7.23 (m. 7H), 6.25 (s, IH), 5.03 (s, 2H), 4,41 (d, 2H). 

20 6-(4-Pyridylmethy)-S,7Hiioxo.6J-dihydro-SH-thia2olo[3>c]^^ 
2-carboxyIic add benzylamide hydrochloride 

Step C: The product from Step B (0.1 15 g, 0.29 mmol) in tetrahydrofuran 
(30 mL), under nitrogen, was mixed with anhydrous hydrogen chloride in diethyl 
ether (0.5 mL, 1 M). Hie suspension was stirred at room temperature for 16 hours. 

25 The resulting solid was isolated by filtration and trimrated with water (0.5 niL) for 
30 minutes. The solid was isolated and dried in vacuum at room temperature for 
22 hours to give 95.2 mg (77%) of the hydrochloride monohydrate: mp > 210^0, 
iH-NMR (PMS0^6) 5 9.41 (t, IH), 8.72 (d, 2H), 8.55 (s, IH), 7.76 (d. 2H), 
7.35-7.25 (m, 5H), 5.20 (s, IH), 4.41 (d, IH); MS (APa+) m/z 394, 393, 260. 
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Calcd for C20H16N4O3S • Ha • H2O. 

C, 53.75; H, 429; N, 12^. 
Found; C, 54.06; H, 4.24; N, 12.51. 

EXAMPLE 16 

5 6-BeiizyW-methyl.5,7-dioxo-6,7'Klihydro-5H-tliias»lo[3^c]p3^^^ 

2-carboxylic acid benzylamide 

Lithium hexamethyldisilazane (0.67 mL, 1 M in THF, 0.67 mmol) was 
added to a solution of 6-benzyl-8-niethyl-thia2olo[32-c]pyriniidine-5,7-dione 
(0.122 g, 0.45 mmol) in tetrahydrofuran (10 mL), under nitrogen at -70°C. Afta- 

10 3 minutes benzyl isocyanaie (0.20 mL, 0.67 mmol) was added. The reaction was 
stilled 20 minutes, then aqueous ammonium chloride was added and the reaction 
allowed to warm to room temperature. Water was added and the mixture stirred 
overnight To the reaction was added EtOAc (50 mL). The layers were separated 
and the organic layer washed with brine, dried (Na2S04), and ev^Kuated to an 

15 oil. This material was chromatrographed on silica gel eluting witfi 

CH2Cl2*.EtOAc, 9:1. The isolated product was triturated with diefliyl edio- and 

dried in vacuum at room temperature for 16 hours to give 62 mg (34%) of 
6-benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolot3,2-c]pyriniidme- 
2-cari30xylic acid benzylamide. mp 176-178»C; TLC Rf = 033 (CH2Cl2:EtOAc 

20 9:1); Ifl-NMR (CDOs) 5 7.90 (s, IH), 7.46 (d, 2H), 739-7.27 (m. 8H), 

6.10 (t, IH). 5.16 (s, 2H), 4,57 (d, 2H), 1.99 (s, 3H); MS (APa+) m^406, 273. 
Calcd for C22H19N3O3S: 

C. 65.17; H, 4.72; N, 10.36. 
Found: C, 65.16; H. 4.76; N, 10.15. 

25 EXAMPLE 17 

6-Beiu7l<^methyl-5J-dioxo-6,7-dihydro-5H-fliiazolo|?^]pyriii^^ 

2<arboxyIic add 4-inethoxybenzylainide 

Lithium hexamethyldisilazane (0.83 mL, 1 M in THF, 0.83 mmol) was 

added to a solution of 6-benzyl-8-methyl-thiazolo[3,2-c]pyriiiiidine-5,7-dicnie 
30 (0. 150 g, 0.55 mmol) in tetrahydrofuran (15 mL), under nitrogen at -73''C. After 
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3 minutes, 4-inethoxybenzyl isocyanate (0.27 mL, 1.9 mmol) was added. The 
leaction was stined 20 minutes, then aqueous ammonium chloride was added and 
tiie reaction allowed to warm to idoti tenq>erature. To the reaction was added 
EtOAc (50 mL). The water layar was removed and the organic layer was, dried 

5 (Na2S04) and evaporated to an oil. niis taatenal was chromatrogr^^ cm silica 
gel eluting with hexaneiEtOAc, 2:1. The isolated product was triturated with 
diethyl ether and dried in vacuum at room temperature for 16 hours to give 
108 mg (45%) of 6-benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H. 
thiazoloI3,2-c]pyrimidine-2-carboxyUc acid 4-methoxybenzylamide: mp 

10 160-162»C; TLC Rf = 0.15 (hexanerEtOAc. 2:1); iR-NMR (DMSO-^g) 

6 9.23 (t,lH), 8.52 (s. IH). 7.29-7.20 (m, 7H). 6.88 (d, 2H), 5.03 (s. 2H). 4 J3 
(d, 2H), 3.71 (s, 3H), 1.87 (s, 3H): MS (APa+) m/z 436, 273. 121. 
Calcd for C23H21N3O4S: 

. C, 63.43; H, 4.86; N, 9.65. 

15 Found: C, 63.35; H, 4.87; N, 9.51. 

EXAMPLE 18 

6-Benzyl-8-methyl-5,7-dioxo-6,7-Kiihydro.SH-tliiazolo[3,2-c]pyiimidine- 
2-carboxylic add 3,4^ichlorobenzylaniide 

Borane-tetrahydrofuran complex (0.65 mL, 1 M in THF, 0.65 mmol) was 

20 added to a solution of 6-benzyl-8-methyl-thiazolo[3,2-c]pyrimidine-5,7-dione 

(0.178 g, 0.65 mmol) in tettahydrofuran (15 mL), under nitrogen at -73''C. To fliis 
solution was added lithium hexamethyldisilazane (0.72 mL, 1 M in THF, 
0.72 mmol) was added. After 3 minutes 3,4-dichlorobenzyl isocyanate (0.30 mL, 
0.2.04 mmol) was added. The reaction was stined 40 minutes, then 5% AcOH in 

25 EtOH was added and the reaction allowed to warm to room tempoature. The 
solvent was evaporated in vacuum and the residue partitioned between EtOAc 
(50 mL) and water. The water layer was removed and the organic layer was, dried 
(Na2S04) and evaporated to a solid. Hie nesidue was triturated wifli diediyl ether 
overnight. The resulting solid was chromatrogiaphed on alica gd eluting with 

30 hexane£tOAc, 1:1. The isolated prodiKt was triturated with diediyl ether and 
dried in vacuum at room temperature for 3 J hours to give 94 mg (30%) of 
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6-benzyl-8.methyl-5,7Hfioxo-6J'^hydn>-5H-thim^^ 
2-caiboxylic acid 3.4-dicWoii)benzylamide: mp 180-182**C; TLC 
Rf = 0.33 (hexane:EtOAc 1:1); lH-^fMR (DtASO-d^) 8 9.35 (t, IH). 8J2 (d, IH), 
7.59 (s, IH), 7.55 (m. 6H), 7.28 (s, IH), 5.04 (s, 2H), 4.41 (d, 2H), 1.87 (s, 3H); 
5 MS(APa+)/n/z474,273. 

Calcd for C22H17CI2N3O3S: 

C, 55.70; H, 3.61; N, 8.86. 
Foun± C, 55.61; H, 3.79; N, 8.56. 

EXAMPLE 19 

10 6-Beii2yI-3-methyI-5,7-dioxo-6,7^ydi^5H-thi^ 

2- carboxylic acid benzyl ester 

3- Benzyl-6-(2-oxopropylsuIfanyl)-lH-pyriiiiidine-2,4-dione 

Step A: Ground sodium hydrosulfide hydrate (2.36 g, 42 minol) was added 
to 3-benzyl-6-chloK>-lH-pyrimidine-2,4-dione (2.36g, 10 mmol) in 

15 dimethylfonnamide (12 mL), and the mixture was wanned to 45°C for about 
10 minutes and then chloroacetone (4.0 mL. 50 mmol) was added. The reaction 
mixture was stirred overnight at room temperature and was Aen partitioned 
between ethyl acetate (200 mL) and water (200 mL). The layers were separated, 
and the organic layer washed with water (2 xlOO mL) and dried over magnesium 

20 sulfate. The solution was filtered and concentrated to a yellow oil. The oil was 
chromatographed on silica gel (70-230 mesh) using hexanes/ethyl acetate, 1:1. 
v/v, as eluant The product was obtained in several pordons as a mixture of the 
ring-opened and aminal forms. The mixture was used directly in the next step. 

6-B»zyl-3-methyNthiazolo[3>c]pyrimidine-5,7-dione 

25 Step B: A mixture of the ring-opened and aminal forms of S-benzyl- 

6-(2-oxopropylsulfanyl)-lH-pyrimidine-2,4-dione (0.746 g, 2.6 mmol), xylenes 
(35 mL), and a catalytic amount of p-toluenesulfonic acid was refluxed witii 
removal of water using a Dean-Stark trap. The reaction mixture was refluxed 
overnight, concentrated to dryness, and partitioned between ethyl acetate 

30 (150 mL) and sodium bicarbonate solution. The layers were separated, the organic 
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layer dried over magnesium sulfate, filtered and concentrated to a Ught brown 
soUd The solid was triturated with hexanes/ethyl acetate to give the product as a 
tan solid, 0-220 g. An additional 0.258 g was obtained by sibca gel filtration of the 
mother liquors. 
5 CalcdforCi4Hi2N202S: 

C, 61.75; H, 4.44; N, 10.29. 
Found: C, 61.59; H, 4.43; N, 10.11. 

6.Benzyl-3-methyl-5,7-dioxo-6,7-dihyd^o•5H-thia2olo[3;^^^ 

Karboxylic add benzyl ester 
10 Step C: The product from Step B, 6-benzyl-3-methyl-thiazolo[3,2- 

c]pyrimidine-5,7-dione, (0.220 g, 0.81 mmol) was reacted according to the 
procedure &om Example 2, Step E, to give the product, 0.209g (63.7%) in 
2 portions. 

Calcd for C22H18N2O4S: 
15 C, 65.01; H, 4.46; N. 6-89. 

Foun± C, 65.01; H, 4.47; N, 6.78. 

EXAMPLE20 

6.Beiizyl-5,7^ioxo-2A6.7.tetrahydro.5fl.thiazolQ[3>^^ 
3-carboxyUc add benzyl ester 

20 2,3-Dihydroxypropionic add benzyl ester 

Step A: To a solution of benzylacrylate (10 g, 61.7 mmol) in acetone 
(20 mL) and water (7 mL) was added morpholine N-oxide (8.6 g. 73.4 mmol). 
Osmium tetroxide (3 mL of a 2.5% solution in tertiary butanol) was added and the 
exothennic reaction moderated by cooling with an ice bath. The reaction was 

25 complete in 1 hour. A second portion of benzylacrylate (10 g, 61.7 mmol) and 
morpholine N-oxide (8.6 g, 73.4 mmol) was added and the reaction mixture 
stined at njom temperature. When the reaction was complete by TLC, sodium 
sulfite (10 g, 120 nmiol) was added, and the mixture was stirred 0.5 hour. The 
reaction mixture was extracted with ethyl acetate and washed with 

30 IN hydrochloric add solution, brine, and dried over magnesium sulfate. The 
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solution was filtered, concentraiBd, and distilled (150°C at .1 mm Hg) to give 
18.09 g of the product as a coloiiess oil. This was used cBrectly in tiie next step. 

2^Dioxo-2/Hl»21oxathiolane-4-carboxylic add benzyl ester 

Step B: The product from Step A, namely 23-dihydroxypropionic acid 
5 benzyl ester (1.00 g, 5.7 mmol), in caibon tetrachloride (20 mL) was treated with 
thionyl chloride (0.39 mL, 536 mmol). Nitrogen gas was bubbled throu^ the 
solution while lefluxing. The reaction was complete in about 0.5 hour. 

Acetonitrile (10 mL), nithenium chloride tiihydrate (10 mg), sodium 

met^>eriodate (1.64 g), and water (10 mL) were added and the mixtore stirred 
10 0.5 hour. The reaction mixture was diluted with v/aier and ether, and the ethw 

layer dried over magnesium sulfate. The product was obtained as a solid upon 

filtration throu^ a pad of silica gel; 1.163 g. 

CalcdforCioHioOfiS: 

C, 47.04; H, 3.96. 
15 R>und: C. 46 Jl; H, 3.90. 

6-Bell?yl-5,7-dioxo.2^A7-trtrahydro-5H-tlliazolo[3;^<lpylilnid&^ 

3<arboxyIic acid boi^l ester 

Step C: 3-Benzyl-6-chloro-lH-pyrimidine-2,4-dione (1.083 g, 4 J9 mmol) 
in tetrahydiofuran (10 mL) was treated with potassium t-butoxide (1 M in 

20 tetrahydrofiiran, 5.6 mL, 5.6 mmol) for 5 minutes. Thai 2,2-dioxo- 

2/6-[l,21oxathiolane-4-cart)oxyUc acid benzyl estw (1.895 g, 734 mmol) was 
added in 1 portion. The reaction mixuire was stined for 2 hours at room 
temperature and then concentrated in vacuo. Drying under high vacuum afforded a 
foam. The foam was dissolved in dimethylformamide and sodiumhydrosulfide 

25 (1.29g, 23 nunol) was added causing an exothenn. The reaction mixture was 
stin«d 2 hours and then treated with 1 N HQ (20 mL) and extracted into ethyl 
acetate, washed widi brine, dried over sodium sulfate, filtered and evaporated. The 
residue was chromatographed on silica gel using 40% ethyl acetate in hraianes 
then 70% ethyl acetate in hexanes to give the product; 0.656 g. 

30 CalcdforC2iHi8N204S: 
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C, 63.95: H. 4.60; N, 7-10. 
Fbund: C. 63.70; H, 4.70; N. 6.82. 

EXAMPLE21 
6-Beiizyl-5,7^oxo-2^A7.tetrahydro-5H.tlu^ 
5 2-K!arboxylic acid pyridm-4-ylmethyl ester hydrochloride 

6-Beiizyl.5,7-4ioxo-2A6»7.tetrahydro-5H-thiazoto 

2<arboxylic acid 

Step A: To a solution of 6-benzyl-5,7-dioxo-23.6,7-tetrahydn)-5H- 
tWazolo[3;2-<:]pyrimidine-2-caiboxylic acid benzyl ester (1.68 g, 4.25 mmol) in a 
mixture of tetiahydrofuran (48 mL), methanol (14 mL), and water (14 mL) was 
added at loom temperature, lithium hydroxide hydrate (037 g, 8.8 nmiol). The 
reaction mixture was stirred 2 hours at room temperature and was partitioned 
between 1 N hydrochloric acid solution (100 mL) and ethyl acetate (200 mL). The 
layers were separated, the organic layer washed witii sodium chloride solution, 
dried over magnesium sulfate, filtered, and concentrated to an oil that crystallized 
from dichloromethane/ethyl etiier. The entire mixture was concentrated to dryness 
and triturated witii ethyl ether and the solid collected by filtration; 0.833 g. An 
additional 0.632 g was obtained from the mother liquors. 
CaIcdforCi4Hi2N204S: 

C, 55.26; H, 3.97; N, 9.21. 
Foun± C. 55.16; H, 4.09; N, 8.75. 

6.Benzyl-5J-dioxo-2^,6,7-tetrahydro-5H.thiazolo[3^]pyriinidu^^ 
2-carboxylic acid pyridin-4-yhnethyl ester hydrochloride 

Step B: To a solution of 6-benzyl-5,7-dioxo-23,6,7-tetrahydro-5H- 
25 thiazolo[3,2-c]pyrimidine-2-carboxylic acid (.305 g, 1 mmol), 

4-hydroxymettiylpyridine (0.160 g, 1.47 nunol), 4-dimetiiylamino pyridine 
(0.043 g, 0.35 nrniol), and tetrahydrofuran (20 mL) at 0**C was added 
dicyclohexylcarbodiimide (0.224 g, 1.08 mmol), and die mixture was stirred 
5 days at room temperature. Hie reaction mixture was concentrated to dryness, 
30 partitioned between ethyl acetate (200 mL) and water (100 mL), the layers 
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sepaiated. dried over magnesium sulfate, filtered, and ccmcaitiated. Srane 
material was insoluble in both layers and was coUected by filtration. Ibis solid 
was treated with HQ gas in diethyl ether (1 M) and the insoluble material 
collected by filtration; 0.129 g. 
5 Calcd for C20H17N3O4S HQ • .5H2O: 
C, 54.48: H, 4.34; N,9J3. 
Found: C, 54.26; H, 4.31; N, 9.35. 

EXAMPLE 22 

6-Beiizyl-5,7-dioxo-2^,6,7-tetrahydro-5H-thia2olo[3^]pyrimidine. 

2- carbo:qrIic acid (pyridfai-4-yhnethyl)-amide 
To a solution of 6-benzyl-5,7-<iioxo-23,6,7-tetrahydro-5H- 

thiazolo[3,2-c]pyriinidine-2-carboxylic acid (.304 g, 1 mmol), 
4-aminomethylpyridine (0.115 g, 1.06 mmol), 1-hydroxybenzotriazole hydrate 
(0.140 g, 1.04 mmol), tebahydrofuran (20 mL) and dimettiylformamide (8 mL) at 
room tenq)eratuie was added l-[3-dimethylamino)propyll-3-ethylcarbodiimide 
hydrochloride'(0.201 g, 1.05 mmol) and the mixture was stined 5 days at room 
temperature. The reaction mixture was concentrated to dryness, partitioned 
between ethyl acetate (200 mL) and water (100 mL), the layers separated, dried 
over magnesium sulfate, filtered, and concentrated to a yellow oil. The oil was 
triturated with hexanes/ethyl acetate and the resulting solid collected by filtration; 
0.198 g. 

Calcd for C2()Hi8N403S • .5H2O: 

C, 59.54; H, 4.75; N. 13.89. 
Found: C. 59.85; H, 4.71; N, 13.97. 

EXAMPLE23 

6.Benzyl-l^J-trioxo-l,2,3^,6,7-hexahydro.ll*thiaaolo[3;t-clpyiiinidine- 

3- carboxylic acid benzyl ester 
A mixture of 6-benzyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2- 

c]pyiimidine-2-carboxylic acid benzyl ester (2.55 g, 6.46 mmol), 4A molecular 

30 sieves (3 g) in dichloromethane 150 mL was stined at 0°C. m-Chloroperbenzoic 
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add (2 J3 g, 15^ mmol) was added in 3 portions at 0, 2, and 14 hours. After 
20 horns the reaction was filtered, concentrated, and taken up in ethyl acetate. The 
organic layer was washed with sodium bicaitxinate solution (2 x 200 mL), hrine, 
and dried over magneaum sulfate. The nnxture was filtered, concentrated, and 
5 chiomatographed on silica gel eluting with 5% acetone in dichloroniethane to 
affoid the title compound (1.69 g, 64%). 
Calcd for C21H18N2O5S: 

C, 61.45; H, 4.42; N, 6.83. 
Found: C, 6131; H. 4.44; N, 6.69. 

10 EXAMPLE24 

6-BeiizyI-8-methyl-5,7-dioxo-6,7^ydro-SH-thiazolo[3>c]pyrimidine- 

2- carbothioic acid benzylamide 

y thium hexamethyldisiiazane (0.8 mL, 1 M in TEIF, 0.8 mmol) was added 
to a solution of 6-benzyl-8-methyl-thiazolo[3,2-c]pytimidine-5,7-dione (0.136 g, 

15 0.50 mmol) in tetrahydrofuran (20 mL), under nitrogen at -68''C. After 3 minutes 
boizyl isothiocyanale (0.20 mL, 1.5 mmol) was added. The reaction was stirred 
14 minutes, then aquecNis ammonium chloride was added and the reaction allowed 
to warm to room temperature. To the reaction was added EtOAc (200 mL). The 
layere were sq)arated and the organic layer washed witii brine, dried over 

20 magnesium sulfate, and evaporated to an oran^ oil. This material was 

chromatrographed 2 times on silica gel eluting with hracanesrEtOAc, 73. to give 
the product as a yellow solid; 0.045 g. 
Calcd for C22H19N3O2S2: 

C, 62.69; H, 4.54; N, 9.97. 

25 Found: C, 6238; H, 4.48; N, 9.51 . 

EXAMPLE 25 

6-Ben27]-3-ethoxy-23HyfaydroM>xazolo[3^]pyiimidiiie-5,7-dro 

3- Benzyl-6-(2,2-dietboxy-ethoxy)-lH-pyrimidine-2,4-dione 

Step A: A solution of the sodium alkoxide of 2-hydroxyacetaldehyde 
30 diethyl acetal was prepared from sodium hydride (1.74 g (60% in mineral oil. 
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43.5 mmol)) and 24iydroxyacetaldehyde di^^ acetal (5.4 g, 403 mmol) in 
dun^ylfonnamide (40 mL) at roam tenqieratuie. Hie alkoxide solution was 
wanned to SO^C and ften 3-bMizyl-6-cMoro-lH-pytiniidine-2,4-dione (4.70 g, 
20 mmol) was added, and Ae mixture was heated to 80^ ovanight and Aen was 

5 heated to 1 10°C ovemighL A second portion of alkoxide (from 2.70 g alcohol and 
0.97 g sodium hydride (60% in mineral oil)) in dimetbyifonnamide (10 mL) was 
added, and the reaction mixture was stirred overnight at 1 lO'C. The reaction 
mixture was cooled, concentrated, and partitioned between ethyl acetate (400 mL) 
and sodium bicarbonate solution (400 mL). The layers were separated, the organic 

10 layer washed wift water (2 x 100 mL). brine (100 mL), and dried over magnesium 
sulfate, filtered, and concentrated to an oU. Hie oil was filtered through silica gel 
(70-230 mesh) using tetrahydrofiiran as eluant and was fli«i filtered through silica 
gel (70-230 mesh) again using ethyl acetate as eluant Several portions of product 
were obtained. Ifl-NMR (CDO3) 5 8.93 (bs, IH), 722-7.44 (m. 5H), 5.10 (s. 

15 IH), 5.05 (s, 2H). 4.76 (t. IH). 3.98 (d, 2H), 3.69-3.78 (m, 2H), 3.55-3.63 (m. 
2H), 1.22 (m, 6H). 

This material was used directly in the next step. 

6-Benzyl-3-ethoxy-2^ihydro-oxazolo[3^1pyriniiduie-5,7-dioiie 

Step B: A mixture of 3-benzyl-6-(2,2-diethoxy-ethoxy)-lH-pyrimidine- 
20 2,4-dione (3.14 g, 9.4 mmol), xylenes (70 mL), and a catalytic amount of 

p-toluenesulfonic acid hydrate was heated to reflux employing a Dean-Staric tr^. 
After 4 hours, no starting material remained. The reaction mixture was 
concentrated to dryness and the oil/gum taken up in ethyl acetate (200 mL) and 
was washed with sodium bicarbonate solution, dried over magnesium sulfate, 
25 filtered and concentrated to a brown oil/gum. Upon addition of etiiyl acetate a 
small amount of precipitated formed and was collected; 0.036 g. ^H-NMR 
(pmO-de) S 8-93 (bs, IH), 7.1-73 (m. 5H). 5.96 (d. IH), 4.83 (dd, 2H). 
4.6-4.8 (m, 2H), 3.67-3.85 (m. 2H), 1.09 (t, 3H). 
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EXAMPLE26 

6.Benzyl-3.methyl.5,7^oxo-6,7Mlihydro-5H-tluazolo[3^1pyri^^ 

2-carboxyIic add methyl ester 

Step A: Ground sodium hydrosulfide hydrate (435g, 78 mmol) was added 

5 to 3-benzyl-6-chloro-lH-pyriniidiiie-2,4-dione (4.72 g, 20 mmol) to 

dimethylfonnamide (15 mL), and the mixture was wanned to 44''C and then neat 
methyl-2-chloroacetoacetate (10 mL, 82 mmol) was added in portions over about 
10 minutes. The reaction mixture was stirred 0 J hour at SO'C and was then 
partitioned between ethyl acetate (450 mL) and sodium bicartwnate solution 

10 (100 mL) and water (200 mL). The layers were separated and the organic layer 
washed with water (2 x 200 mL) and brine (100 mL) and dried over magnesium 
sulfate. The soludon was filtered and concentrated and triturated with 
hexanes/ethyl acetate, 1:1, v/v, and tiie solid collected by filtration, 2.17 g. 
A second crop was obtained from the mother liquors, 0.68 g, (41%). MS (APa+) 

15 »n/i(%): 349.1(100), 317.1(50). 

Step B: The product ftom Example 26, Step A, (0.837 g, 2.4 mmol) was 
! heated to reflux m toluene (50 mL) m the presence of a catalytic amount of paiar 
toluenesulfonic acid hydrate employing a Dean-Stark trap for the azeotropic 
removal of metiianol. The reaction mixturc was refluxed 9 hours flien 

20 concentrated to an oil. The oil was filtered through siUca gel (70-230 mesh) using 
hexanes/ethyl acetate, 12:1, v/v as eluant. The product, 6-benzyl-3-methyl- 
5,7-dioxo-6.7-dihydro-5H-thiazolo[3,2-c]pyiimidine-2-carboxyUc acid methyl 
ester, was obtained as a white solid, 0.142 g (18 %). MS (APCI+), m/z (%): 
331.1(100). 

25 EXAMPLE 27 

<)-BenzyI-8-methyl-S,7^loxo-6,7-dihydro-5H-tliiazolo[3,2<]pyiiiiadine^ 

2-carboxylic acid 2,4-dichloro-benzylaiiiide 

Employing the procedure of Example 2, Step E, 6-benzyl-8-methyl- 
thiazoloI3,2-c]pyrimidine-5,7-dione (0.272g. 1.0 mmol) was taken up in 
30 tetrahydrofuran (10 mL) and Uthium hexamediyldisilazane (1.5 mL, 1 M in 

tettahydrofuian, 1.5 mmol) was added at -78°C, and the reaction was allowed to 
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pioceed for 3 minutes; then 2,4-dichlorobenzyl isocyanate (0^ naL, 3.4 mmol) 
was added, and the reaction was stined for 15 minutes at -TS'C, ammonium 
chloride solution was added, and the reaction mixture was partitioned between 
ethyl acetate and brine. The layers were separated, the organic layer was dried 

5 over magnesium sulfate, filtered, and concenttated. The residue was 

chromatographed on silica gel using hexanes/ethyl acetate, 65:35, v/v as eluantto 
give the product, 6-benzyl-8-methyl-5,7-dioxo-6.7-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-cart)oxylic acid 2,4-dichloro-benzylamide, as a white 
solid upon trituration with hexanes/ethyl acetate, 100 mg (21%). MS (APCI+), 

10 m/z (%): 476.1(60). 474.1 (80) 273.1 (100). 

EXAMPLE28 

6-Beii2yl-8-methyl-5,7-dioxo.6,7-dihydro-SH-thia2olot3^1pyrimidiiie- 

2-carboxylic add 3-methyl-benzylamide 

En^loying the procedure of Example 2, Step E, 6-benzyl-8-methyl- 

15 thiazolo[3,2-c]pyrimidine-5,7-dione (0272g. 1 .0 mmol) was taken up in 

tetrahydiofuran (10 niL), and lithium hexamethyldisilazane (1.5 mL, 1 M in 
t«rahydrofuran, 1.5 nraiol) was added at -78°C, and the reaction was aUowed to 
proceed for 3 minutes; then 3-metfiylbenzyl isocyanate (035 mL, 2.7mmol) was 
added, and the reaction was stirred for 15 minutes at -78''C ammonium chloride 

20 solution was added, and flie reaction mixture was partitioned between ethyl 
acetate and brine. The layers were separated, tiie organic layer was dried over 
magnesium sulfate, filtered, and concwitrated. The residue was chromatographed 
on siUca gel using hexanes/ethyl acetate, 65:35, v/v as eluant to give the product, 
6-baizyl-8-metiiyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2-clpyrimidnie. 

25 2-cait)oxylic acid 3-methyl-benzylamide, as a white solid upon trituratitm wiflj 
hexanes/ethyl acetate, 120 mg (29%). MS (APCI+), m/z (%): 420.1(100), 
273.1 (75). 
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EXAMPLE29 
6-Beiizyl-2-(l-hydroxy-3iplienyl-«nyI)-8-inetii3i-tlii^ 

5,7-dione 

Employing the procedure of Example 2, Step E, 6-ben2yl-8-inethyl- 
5 thiazolo[3,2-c]pyrimidine-5,7-dione (0.407 g. 15 mmol) was taken up in 
tetrahydrofuran (12 mL) and lidiium hexamethyldisilazane (32 mL, 1 M in 
tetrahydrofuran, 32 mmol) was added at -72''C, and the reaction was aUowed to 
proceed for 3 minutes, then trans-cinnamaldehyde (0.5 mL, 4.0 mmol) was added, 
and the reaction was stirred for 15 minutes at -72''C, ammonium chloride solution 
10 (3 mL) was added, and the reaction mixture was allowed to slowly warai to room 
temperature and was then partitioned between etiiyl acetate (150 mL) and brine 
(50 mL). The layers were separated, the organic layer was dried over magnesium 
sulfate, filtoed, and concentrated. The residue was chromatographed on silica gel 
using hexanes/ethyl acetate, 70:30, v/v as eluant to give tfie product, 6-benzyl- 
15 2-(l-hydioxy-3-phenyl-anyl)-8-methyl-thiazolo[3,2-c]pyrimidine-5,7-dione, 

24.8 mg (4.1%). MS (APCI+), m/z (%): 405.1(100). 

EXAMPLE 30 

6.Beniyl*methyl.S,7^oxo-(>,7-dihydro-5H.thia2olo[3^]pyrimidto 
2-carboxylic add 4>fluoro-benz]Aamide 

20 Procedure 1: 

Enq>loying the procedure of Example 2, Step E, 6-benzyl-8-niefliyl- 
tiiiazolo[3,2-c]pyrimidine-5,7-dione (0.407 g, 13 mmol) was taken up in 
tetrahydrofuran (40 mL) and litiuum hexametiiyldisilazane (1.8 mL, 1 M in 
tetrahydrofuran. 1.8 mmol) was added at -72°C, and the reaction was allowed to 

25 proceed f ot 3 minutes; then 4-fluorobenzyl isocyanate (0336 g, 2.2 mmol) in 

tetrahydrofuran (0.5 mL) was added, and die reaction was stirred for 14 minutes at 
-72''C, ammonium chloride solution (2 mL) was added, and die reaction mixture 
was allowed to slowly warm until tiie ice in die reaction flask melted The reaction 
mixture was diluted with ethyl acetate (50 mL) and washed witii brine (50 mL). 

30 The layers were sq)arated, the organic layer was dried over magnesium sulfate, 
filtered, and concentrated. The residue was chromatographed on silica gel using 
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hexanes/ethyl acetate, 70:30, v/v as eluant, then chromatographed a second time 
using hexanes/ethyl acetate, 1:1, v/v as eluant to give the product, 6-benzyl- 
8.methyl-5,7^oxo-6,7-dihydio.5H.thiazolo[3,2^]pyrinii*^^ acid 
4-fluon>-ben2ylamide. 50 mg in 2 portions (7.9%). MS (APa+), m/z (%): 
5 424.1(100), 273.1(50). 

6.Beii2yl*mcthyl.5,7Mlioxo^,7^ydn).5H.tlu^ 

2- carboxyIic add 4.fluoro-benzylamide (prepared by carbodiimide coupling) 

Procedure 2: 

The product of Example 33, Step B (see below), namely 6-benzyl- 
10 8-methyl-5,7-^oxo-6J-dihydro-5H-thia2olo[3,2-c]pyrimidine-2-^^ 

(158 mg, 0.50 mmol) (see below) was dissolved in dimethylfonnamide (4.5 mL). 
Added were 4-fluorobenzyl amine (84 mg, 67 mmol), 1-hydroxybenzotriazole 
hydrate (69 mg, 0.50 mmol) and l-[3-(dimethylamino)propyl]- 

3- ethylcarbodiimide hydrochloride (104 mg, 0.54 mmol). The reaction mixture 
15 was stirred overnight at room temperature. The reaction mixture was partitioned 

between etiiyl acetate (200 mL) and water (100 mL), and ttie layers were 
separated. The organic layer was washed with saturated sodium bicarbonate 
solution (50 mL) and brine (50 mL). The layers were separated and the organic 
layer dried over magnesium sulfate, filtered, and evaporated in vacuo. Hie 
20 resulting was triturated with ethyl ether and collected by filtration, 0.182g (86%). 

EXAMPLE 31 
6-Beiizyl-2-(l-hydroxy-3-phenyl-prop-2-ynyl)-8-methyl- 
thiazolo[3^c]pyriiiiidine-5,7-dione 

Employing the procedure of Example 2, Step E, 6-benzyl-8-methyl- 

25 thia2oloI3,2-c]pyrimidine-5,7-dione (1.08 g, 4.0 mmol) was taken up m 

tetrahydrofuian (30 mL) and lithium hexamethyldisilazane (6.0 mL, 1 M in 
tetiahydrofuran, 6.0 nraiol) was added over 2 minutes at -70*'C, and the reaction 
was allowed to proceed for 2 minutes, then phenylpropargyl aldehyde (0.822 g, 
63 imnol) was added, and die reaction was stirred for 13 minutes at •70'*C, 

30 ammonium chloride solution was added, and the reaction mixture was allowed to 
slowly warm until the ice in the reaction flask melted and was then partitioned 
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between ethyl acetate (200 mL) and hrine (50 mL). The layers were separated, the 
organic layer was dried over magnesium sulfate, filtered, and concentrated. The 
residue was filtered duough silica gel using methylene chloride, then 
hexanes/ethyl acetate, 70:30, v/v as eluant to give the product, 6-benzyl- 
5 2-(l-hydioxy-3-phenyl-pnjp-2-ynyl)-8-rnethyl-thiazolo[3,2-^]pyri^ 

5,7-dione, 419 mg, in 2 portions (26%); MS (APa+), mlz (%): 403,2(100), 
387.2 (25). 

EXAMPLE32 

6.Ben2yl-8-foiTnyl-5,7^ioxo.6,7-dayd«^5H-thiazolo[3^^ 
10 2-carboxylic add 4*methoxy-benzylainide 

Step A: Employing the procedure of Example 2, Stq) E, the product of 
Example 1, Step D, namely 6-benzyl-thiazolo[3,2-c]pyrimidine-5,7-dione (336 g, 
13.8 mmol) was taken up in tetrahydrofiiran (150 mL), and lithium 
hexamethyldisilazane (21 mL, 1 M in tetrahydrofuran. 6.0 mmol) was added over 

15 7 minutes at -73°C to -70°C, and the reaction was allowed to proceed for 

1 minute; then 4-methoxybenzyI isocyanate (5.06 g, 31 mmol) in tetrahydrofiiran 
(2 mL) was added as rapidly as possible, keeping the temperatore below -60°C, 
and the reaction was stirred for 16 minutes at -70'*C; ammonium chloride solution 
was added, and the reaction mixture was then partitioned between ediyl acetate 

20 (200 mL) and hrine (50 mL). The layers were separated, the organic layer was 

dried over magnesium sulfate, filtered, and concentrated- The residue was filtered 
through silica gel using hexanes/ethyl acetate, 70:30, v/v as eluant to give die 
product as a mixture, 1.044 g, in 2 portions (18%). Hie product could not be 
purified by trituraticm with ethyl eth^, and was used directly in the next stq>. MS 

25 (APa+), m/2 (%): 422.1(100), 259.1 (65). 

Step B: The product from Step A, (0.523 g, L24 mmol) was taken up in 
dimethylformamide (7.5 mL) and phosphorus oxychloride (1 mL) was added and 
the mixture stirred overnight at room temperature. The reaction mixture was ttien 
heated on the rotary evaporator (no vacuum) at 90°C for 3 hours and was then 

30 concentrated. The resulting dark oil was partitioned between ethyl acetate 

(200 mL) and aqueous sodium bicarbonate/sodium chloride (100 mL), the layers 
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concentrated. Hie residue was filtered through silica gel (70-230 mesh) using 
hexanes/etfayl acetate, 1:1, vAr to give the product. 6-ben^l-8-foraiyl-5,7-dioxo- 
6,7-dihydrD-5H-thiazolo[3,2-c]pyrimidine-2-caiboxylicacid4-melhoxy- 
5 benzylamide, 0.083 g (14.9%). MS (APa+), m/z (%): 450.1(100), 287.1 (80). 

EXAMPLES 33 and 33a 
6.Benzyl•«•m^hyl-5,7-dioxo-6,7-dihyd^o•5H•thiazoloI3;^c]pyri^^ 
2-carboxylic add (Example 33) 

6-Benzyl-8-methyI-5,7HUoxo-6,7HUhydro-5H-tliiazoloI3,2-c]pyrb^^ 

10 l^ariraxylic acid methyl ester (Exanqple 33a) 

Step A: Employing die procedure of Exanq>le 3, Step E, 6-Benzyl- 
8-melhyl-thiazolo[3,2-cJpyrimidine-5,7-dione (554 mg, 2.03 mmol) io 
tetrahydrofuran (40 mL) undo^ N2 at -73*X: was treated with lithium 
hexamethyldisilazane (3.05 mL 1 M in THF, 3.05 mmol). After 3 minutes, methyl 

15 chlorofonnate was added. After 20 minutes, saturated NH4CI was added and die 
reaction allowed to warai to room temperature. The water layer was removed, the 
organic layer was dried ^a2S04), decanted and evaporated in vacuo to an oil. 

Chromatography on silica gel eludng with Hexane-£tOAc, 3:1 gave 6-benzyl- 
8-methyl-5,7-dioxo-6,7-dihydro-5H-tiiiazolo[3,2-c]pyrimidine-2-cait)oxylicacid 

20 mefliyl ester (Example 33a) (53%); MS (APa+), m/z (%): 331(100). 273(20). 

6-B«izyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^-clpyrimidine- 
2-catboxylic acid methyl ester also may be prepared according to the procedure of 
Step A-1 below. 

Step A-1: Hie product from Example 2, Step B, namely 3-benzyl- 
25 6-chloro-5-methyl-lH-pyrimidine-2.4-dione, (5.02, 20 mmol) was reacted 

accotdmg tt> the procedure for Example 3, Step A-1, using cesium caibonate in 
place of triethylamine to give (l-benzyl-5-methyl-2,6-dioxo-1.23.6-tetrahydro- 
pyrimidin-4-ylsulfanyl)-acetic add methyl ester, 3.165 g (49 %). MS (APa+), 
m/z (%): 321(100), 289(90). 
30 StepA-2: l-Benzyl-5-methyl-2,6-dioxo-1.23,6-tetrahydro-pyrimidin- 

4-ylsulfanyl)-acetic acid methyl ester from Step A-1 above. 0320 g, 1 mmol) was 
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reacted according to the procedure of Example 3, Step A-2 .to give benzyl- 
8-methyl-5 J-dioxo-6 J^ydro-5H-thiazolo[3^-c]pyi^ add 
methyl ester (Example 33a), 0^3 g (61%). MS (APa+), m/z (%): 331(100). 

6.Beiizyl*methyl-5,7Hlioxo-6,7Mlihydro.5H-th^ 

5 2-carboxylic add 

Step B: The product from Step A (350 mg, 1.06 mmol) was dissolved in 
tetrahydrofiiran (20 mL). To the soluticm was added methanol (10 niL) and water 
(10 mL). To the solution was added lithium hydroxide hydrate (134 mg, 
3.2 mmol) in water (10 mL). After 10 minutes at room temperature, the reaction 

10 was poured into a separatory funnel of EtOAc and water. Hydrochloric add 

(10 mL of 1 M, 10 mmol) was added The layers were separated, and the aqueous 
layer was extracted with EtOAc. Tlie combined organic layer was washed with 
brine, dried (Na2S04), and evaporated in vacuo to an oil. The material was 
triturated with diethyl ether to give 6-benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H- 

15 thia2olo[3,2-c]pyrimidine-2-cart)oxylic acid (Example 33) (86%); MS (APa+), 
m/z (%): 317(50), 273(100). 

EXAMPLE34 

6-Benzyl.8-methyl-5,7.dioxo-6,7^1ihyd«H5H.thiazolo[^ 

2-carboxyUc add (lH-indoI-5-ylmetbyl)-aiiiidc 

20 6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2-clpyrimid^ 
2-cart>oxylic add (80 mg, 0.25 mmol) was dissolved in tetrahydrofiiran (10 niL). 
Added in order were 5-aminomethylindole (43 mg, 0.29 mmol), 
1-hydroxybenzotriazole hydrate (55 mg, 0.41 nunol) and 
l.[3-(dimethylaniino)propyI]-3-eAylcart)odiimide hydrochloride (57 nog, 

25 030 mmol). The mixture was stirred for 2.5 hours at room temperature. The 
tetrahydrofiiran was evaporated in vacuo and the residue partitioned between 
EtOAc and water. Tlie organic layer was washed twice with 1 M HCl, dried 
(Na2S04), and evaporated m vacuo. The residue was chromatographed on silica 
gel eluting with CH2Cl2-.EtOAc, 9:1. The resulting solid was triturated with 

30 diethyl ether and dried in a vacuum to give 6-benzyl-8-methyl-5,7-dioxo- 
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6 J-dihydiD-5H-thiazolo[3^-c]pyriniidine-2-caibaxyUc add (IH-indol- 

5- ylmethyl)-aniide (46%); mp 189-191; MS (APa+), mfe (%): 445(20), 273(20), 
130(100). 

EXAMPLE3S 

5 6.Beiizyl'^iiiethyl-5,7<^oxo-d,7-dihydn>-5H-fliiazolo[3^]p3^ 
2-carboxylic add (tliiazol-4-]1iiieth]1)-amide hydrodiloride 

C-Thiazol-4-yl<iiiettiylaiiiuie 

Step A: C-Thiazol-4-yl-mefliylaimne was made from 4-chlonMiiethyl- 
thiazole in 2 steps using the procedure of Culbeitson, TJ., Domagala, J.M., 
10 Peterson, P., Bongeis, S., Nichols, J3.; J. Heterocyclic Chemistry 1987;24:1509. 

<HBeiizyI-^methyl-5,7-4Uoxo-6,7Hlihydn>-5H-tfaiazolo[3*2-c]py^ 
2-carbo^lic add (thiazol-4-ylm^yl)-aniide hydrochloride 
Step B: 6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydn)-5H- 
thiazolo[3,2-c]pyriniidine-2-carboxyIic add (333 mg, 1.05 mmol) was dissolved 
15 m dimethylfonnamide (10 mL). Added in order woe 4-aminomethyldiiazole 

(138 mg, 1.21 mmol), l-hydroxybenzotriazole hydrate (148 mg, 1.10 mmol) and 

1- [3-(dimethylaroino)propyI]-3-ethylcaii>odiimide hydrochloride (210 mg, 
1.10 mmol). The mixture was stined fox 16 hours at room tempoatuie. The 
dimethylformamiite was evaporated in vacuo and the readue partitioned between 

20 EtOAc and water. The organic layo" was washed twice with water, twice with 
10% sodium carbonate, then brine. Hie organic layer was dried Q^a2S04) and 

evaporated in vacuo. The residue was crystallized from ethyl acetate to give 

6- benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine- 

2- carboxyIic add (thia2ol-4-ylmethy])-amide (60% yield). The material was 
25 dissolved in tetrahydrofuran (10 mL) and treated with 1 M HCl in dietiiyl edier 

(1 mL, 1 mmol). Filtration gave 6-ben2yl-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyiimidine-2-carboxylic add (thiazol-4-ylmethyl)-amide. 
hydrochloride (91%). MS (APa+), m/z (%): 413(100), 273(10). 
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EXAMPLB36 
d.Beiizyl-8-methyl-5,7Hiioxo.fi,7-dihydro.SH.ai^ 
2^:arboxyUc acid (pyridin-4-ylmethyl)-ainide hydrochloride 

The product of Example 33, Step B, namely 6-benzyl-8-methyl-5,7-dioxo- 
5 6,7-dihydio-5H-thiazolo[3^-c3pyrimidine-2-cari)Oxylic acid, {032 mmol, based 
on amount of starting ester from the previous step) was dissolved in 
tetrahydrofuran (15 mL), and l-hydroxybenzotriazole hydrate (47 mg» 
0.35 mmol), 4-aminomethylpyridine (54 mg, 0.5 mmol) were added The reaction 
mixture was cooled to zero degrees, and dicyclohexylcaibodiimide (77 mg, 
10 0.37 mmol) was added Tht reaction mixture was allowed to slowly warn to room 
temperature and was then stirred overnight at room temperature. The reaction 
mixture was diluted to 100 mL with ethyl acetate and was washed with saturated 
sodium bicarbonate solution, dried over magnesium sulfate, filtered and 
concentrated. The residue was chromatographed on silica gel (70-230 mesh) using 
15 ethyl acetate as eluant. The product-containing fractions were concentrated and 
treated with HCl gas in ether to give the product as a white solid in 2 portions, 
0.074 g (52%). MS (APa+), m/z (%): 407.1(100). 273.1 (30). 

EXAMPLES 37 and 37a 
6.Ben2yI-8-methyl.5,7-dioxo^J-dihydi^5H-thiazo!o[3^]pyrim 
2-carboxylic acid (6.methoxy-pyridin-3-ylmethyl)-amide (Example 37); and 
6-BenzyI-8-methyI-5,7H«oxo-6J-4lihydro-5H-thiazolo[3^^ 
2-carboxyUc add (6-methoxy-pyridin-3-ylmethyI)-amide hydrochloride 
(Example 37a) 

The product of Example 33, St^ B, namely 6-benzyl-8-mediyl-5,7-dioxo- 
6,7-dihydio-5H-thiazolot3,2-c]pyrimidine-2-caiboxylic acid (158 mg, 0^ mmol) 
was dissolved in dimethylformamide (4.5 mL). Added were 2-methQxy- 
4-aminomethylpyridine (73 mg, 0^4 mmol), l-hydroxybenzotriazole hydrate 
(68 mg, 0.5 mmol) and l-[3-(dimethylamino)propyl]-3-ethylcaibodimiide 
hydrodiloride (102 mg, 0.53 mmol). The mixture was stirred for 3 days at room 
temperature. The reaction mixture was partitioned between ethyl acetate (200 mL) 
and water (100 mL). The organic layer was washed with water (100 mL), 
saturated sodium bicarbonate solution (50 mL), and brine (50 mL). The layas 
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were separated, and the organic layer was dried over magnesium sulfate, filtered, 
and evaporated in vacuo. The residue was diromatographed on silica gel 
(70-230 mesh) using ethyl acetate as eluant Tlie product-containing fractions 
were concentrated and the residue triturated with ethyl ether/ethyl acetate to give 

5 6-benzyl-8-methyl-5,7-dioxo-6,7.dihydrD-5H-thiazolo[3^-c]pyri^ 

2-cait)0xylic acid (6.methoxy-pyridin-3-ylmethyl)-aniide. 41.7 mg, (19%) 
(Example 37). Treatment of the mother liquors with HQ gas in ethyl eAer gave 
6-benzyl-8-methyl-5,7-dioxo-6J-dihydro-5H-thia2olo[3,2-c]pyriimdin 
2-carboxylic add (6-methoxy-pyridin-3-ylmethyl)-amide hydirchloride 

10 (Example 37a), 45 mg (19%). MS (APa+), m/z (%): 437.2(100), 273.1 (70). 

EXAMPLE38 

6.Ben2yl-8-methyl-5,7.dioxo-6,7-dihydro-5H-thiazoloI3^]pyr^ 
2-carboxylic acid (imida2o[2,l-b]thiazol-6-ylmethyl)-amide 

The product of Example 33, Step B, namely 6-benzyl-8-methyI-5,7-dioxo- 

15 6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine-2-carboxylic acid (158 mg, 0.5 mmol) 
was dissolved in dimethylfonnamide (4 mL). Added were 
C-imidazo[2,l,A]thiazol-6-yl-methylamine(122 mg, 65 mmol), 
l-hydroxybenzotriazole hydrate (72 mg, 0.53 mmol) and 
l.[3.(dimethylamino)propyl]-3-ethylcarbodiimide hydrochloride (96 mg, 

20 0.50 nmiol). The mixture was stirred for 3 days at room temperature. Tlie reaction 
mixture was concentrated at 60**C on the rotary evaporator. The residue was 
partitioned between ethyl acetate/tetrahydrofiiran. 1:1, v/v, (200 mL) and water 
(250 mL). The layers were separated, and the organic layer was washed with 
sanin»t<*^ sodium bicarbonate solution, the layers were separated and the organic 

25 layer dried over magnesium sulfate, filtered, and evaporated in vacuo. The residue 
was chromiatographed on silica gel (70-230 mesh) usmg ethyl acetate as eluant 
The product-containing fractions were concentrated and the residue triturated with 
efliyl ether/ethyl acetate/tetrahydrofuran to give 6-benzyl-8-methyl-5,7-dioxo- 
6,7-dihydro-5H-thiazolo[3;2-c]pyrirnidine-2-carboxylic add 

30 (imidazo[2,l-b]thiazol-6-ylmethyl>amide, 143 mg (63%). MS (APa+) m/z (%): 
452.1(100). 273.1 (70). 
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EXAMPI£39 

6-Benzyl-8-methyl-5,7-dioxo-«,7.dihydro-5H-tliiaMloI3^ 
2-carfioxyUc add (l.niethyl-lH-pyraw»l-4-yliiiethyI)-aiinde 

The product of Example 33, Step B, namely 6-beiizyl-8-metiiyl-5,7-dioxo- 
5 6,7-dihydro-5H-thiazolo(3,2-c]pyrimidiiie-2-caibox3^c acid (158 mg, 0.5 mmol) 
was dissolved in dimethylfonnamide (4.5 mL). Added were C-(l-methyl-lH- 
pyrazol-4-yl)methylamine (56 mg, 51 mmol), l-hydroxybenzotriazole hydrate 
(71 mg, 0.53 mmol) and l-[3-(dimethylamino)propyl]-3-ethylcaibodiimide 
hydrochloride (96 mg, 0.50 mmol). The mixture was stirred for 3 days at room 
10 ten^jerature. The reaction mixture was concentrated at 58°C on the rotary 

evaporator. The residue was partitioned between ethyl acetate (200 mL) and water 
(200 mL). The layers were separated, and die organic layer was washed witii 
saturated sodium bicarbonate solution (100 mL). the layers were separated and die 
organic layw dried over magnesium sulfate, filtered, and evaporated in vacuo. Tbe 
15 residue was chromatographed on silica gel (70-230 mesh) using ethyl acetate as 
eluant The product-containing fractions were concentrated and the residue 
triturated witii etiiyl etiier to give 6-ben2yl-8-metiiyl-5,7-dioxo-6,7-dihydro-5H- 
tiua2olo[3,2-c]pyrimidine-2-caiboxyKc acid (l-nicdjyl-lH-pyrazol-4-ylmetiiyl). 
amide, 133 mg (65%). MS (APa+), tn/z (%): 410.2(100), 273.1 (80). 

20 EXAMPLE 40 

6-Benzyl-8-methyl-5,7wlioxo-<»,7.dihydnH5H-tliiazolo[3>c]pyrimi^^ 

2-carboxyIic add prop-2-ynylamide 

The product of Example 33, Step B, namely 6-ben2yl-8-meaijfl-5,7-di<ao- 
6,7-dihydro-5H-tiuazolo[3,2-c]pyrimidine-2-carboxylic arid (157 mg, 0.5 mmol) 

25 was dissolved in dimethylformamide (5 mL). Added were pmpargyl amine 
(46 mg, 83 mmol), 1-hydroxybenzottiazole hydrate (71 mg, 0.53 mmol) and 
l-[3-(dimediylamino)propyl]-3-ethylcarbodiimide hydrochloride (98 mg, 
0.51 mmol). The mixture was stirred for 3 days at room tenQ)eraturB. Hie reaction 
mixture was concentrated on the rotary evaporator. The reaction mixture was 

30 partitioned between ethyl ^tate (200 mL) and saturated sodium IricarbanatB 

solution (100 mL), and die layers were separated. TTie organic layw was washed 
witii 10% ritric acid solution (50 mL) and brine (50 mL) die lay«s were separated 
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and the organic layer dried over magnesium sulfate, filtered, and evaporated in 
vacuo. The residue was triturated with ethyl ether^ediyl acetate to give 6-benzyl- 
8.methyl-57-dioxo-6,7Hfihydro-5H-thiazoloI3,2K:]pyrimidine-2^ acid 
pn)p-2-ynylamide, 49 mg (28%). MS (APa+), m/z (%): 3542(15), 273.2 (20). 

5 EXAMPLE41 

6.BenzyI-8.methyl-5,7-dioxo.<>,7-dihydro-5H.tliiazoto^ 
2-carboxylic acid (6-methyl-pyridin-2-ylmethyl)-amide 

The product of Example 33, Step B, namely 6-benzyl-8-methyl-5,7-dioxo- 
6,7-dihydro-5H-thiazolo[3»2-c]pyrimidine-2-carboxylic acid (134 mg, 0.42 mmol) 

10 was dissolved in dimethylformamide (6 mL). Added were 2-methyl- 

6-aminomethyl pyridine (55 mg, 45 mmol), 1-hydioxybenzotriazole hydrate 
(57 mg, 0.42 mmol) and l.[3-(dimethylamino)propyl]-3-ethylcaibodiimide 
hydrochloride (84 mg, 0.44 nmiol). The mixture was stirred ovemi^t at room 
temperature. The reaction mixture was concentrated on the rotary evaporator at 

15 58*'C. The residue was partitioned between ethyl acetate (200 mL) and water 
(100 mL), and the layers were sq)arated. Hie organic layer was washed with 
saturated sodium bicarbonate solution (100 mL) and brine (SO mL), the layers 
were separated, and the organic layer dried over magnesium sulfate, filtered, and 
evaporated in vacuo. The residue was triturated with hexanes/etiiyl acetate to give 

20 6-benzyl-8-methyl-5,7<lioxo-6,7-dihydro-5H-tWazolo[3,2-<:]pyri^ 

2-carboxylic acid (6-methyl-pyridin-2-ylmethyl)-amide, 119 mg (67 %), MS 
(APa+), m/z (%): 421.2(100). 

EXAMPLE 42 
6-Beiizyl-8-methyl-5,7-dioxo-6,7-dihydnH5H-tfaiazoto^ 
25 2-carboxylic add (2,l^benzothiadiazol-5-ylmetfayl)-aiiiide 

The product of Example 33, Step B, namely 6-ben2yl-8-metiiyl-5,7-dioxo- 
6,7-dihydro-5H-thiazoloI3,2-clpyrimidine-2-carboxylic acid (164 mg, 032 mmol) 
was dissolved in dimethylformamide (6 mL). Added were 
C-benzo[l,2,S]thiadiazol-S-yl-methyl amine hydrochloride (104 mg, 52 mmol), 
30 1-hydroxybenzotriazole hydrate (71 mg, 0.53 nunol) and 

l-[3-(dimethylamino)propyl]-3-ethylcarbodiimide hydrochloride (104 mg. 
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0.52 mmol). Hie mixture was stiired ovCTaight at room temperature. The reaction 
mixture was concentrated on the rotary evaporator at 58*^0. The residue was 
partitioned betwera ethyl acetate (200 mL) and water (100 mL), and die layers 
were separated. The organic layer was washed with saturated sodium bicarbonate 

5 solution (100 mL) and brine (50 mL), the layers were separated, and the organic 
layer dried over magnesium sulfate, filtered, and evaporated in vacuo. The residue 
was triturated with ethyl ether/ethyl acetate to give 6-benzyl-8-methyl-5,7-dioxo- 
6,7-dihydro-5H-thia2olo[3;2<]pyrinudine-2-c^ acid (2,13- 
benzothiadiazol-5-ylmethyl)-amide. 169 mg (70%). MS (APa+), m/z (%): 

10 464.2(100). 

EXAMPLE43 

6-Benzyl-8-methyl-5,7-dioxo-6J-dihydro-5H-thiazolo[3>clpyrim^ 
2*€arboxylic acid 3,4-difluoro-benzylaiiude 

The product of Example 33, Step B, namely 6-benzyl-8-methyl-5,7-dioxo- 
15 6,7-dihydro-5H-thiazoloI3,2-c]pyrimidine-2-carboxylic acid (105 mg, 0.33 mmol) 
was dissolved in dimethylfonnamide (3 mL). Added were 3,4«difluorobenzyl 
amine (50 mg, 35 mmol), 1-hydroxybenzotriazole hydrate (45 mg, 0.33 nraiol) 
and l-[3-(dimethylainino)propyl]-3-ethylcarbodiimide hydrochloride (66 mg, 
0.35 mmol). The mixture was stirred overnight at room temperature. The reaction 
20 mixture was concentrated on the rotary evaporator. ITie residue was partitioned 
between ethyl acetate (200 mL) and water (100 mL), and the layers were 
separated. Hie organic layer was washed with saturated sodium bicarbonate 
solution (50 mL) and brine (50 mL), the layers were separated and the organic 
layer dried over magnesium sulfate, filtered, and evs^orated in vacuo. The residue 
25 was triturated with hexanes/ethyl acetate to give 6-benzyl-8-methyl-5,7-dioxo- 
6.7-dihydro-5H-thiazolo[3,2-c]pyrimidine-2-carboxylic acid 3,4-difluoro- 
benzylamide, 105 mg (72%). MS (APa+), m/z (%): 442.1(100), 273.1 (100). 
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EXAMPLES 44 and 44a 
6.bm2yl-8-iiiethy!-5,7MMoxo4»,7^IIhydro. 
Ksahoxylic add (pyridin-3-yliiiethyl)-ainide Example 44) 

6.Bciizyl*methyl-5,7Mlioxo4;,7HiayditH5H-th^ 
5 2-carbo3cyIic add (pyridui-3*yliiiettiyl)-ainide hydrocUoride (Example 44a) 
The product of Example 33, Step B, namely 6"benzyl-8-methyl-5,7-dioxcK 
6 J-dihydn)-5H-thiazolo[3;2-c]pyrimidine-2-carboxylic acid (156 mg, 0.49 mmol) 
was dissolved in dimethylformamide (4 mL). Added were 3-aminomethylpyridine 
(74 mg, 69 mmol), 1-hydroxybenzotriazole hydrate (71 mg, 0 J3 mmol), and 

10 l-[3-(dimediylamino)propyl]-3-ethylcaibodiimide hydrochlcnide (99 mg, 

0.52 mmol). The reaction mixture was stined ovemi^t at room temperature. The 
reaction mixture was partitioned between ethyl acetate (300 mL) and water 
(100 mL), and the layers were separated. The organic layer was washed with 
saturated sodium bicarbonate solution, the layers were separated and die organic 

1 5 layer dried over magnesium sulfate, filtered, and evaporated in vacuo. The 

resulting oU began to crystallize on standing. The oil/solid was taken up in ethyl 
acetate, filtered, concentrated to dryness, and triturated with hexanes/ethyl acetate. 
The resulting solid, 6-benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3;2-c]pyrimidine-2-carboxylic acid (pyridin-3-ylmethyl)-anride 

20 (Example 44) was collected by filtration, 140 mg (70%). The oil fiom the 

concentrated mother liquors was taken up in tetrahydrofuran and treated with HC3 
gas in ethyl ether to give the hydrochloride, 35 mg (Example 44a) (7.9%). MS 
(APa+), m/z (%): 407.2(100), 273.1 (50). 

EXAMPLE 45 

25 6-Benzyl-8-methyI.5,7-dioxo-6,7-dihydro-5H-thiazolo[3^ 

2-carboxyIic add (piperidin-4-ylmethyl)*amide hydrochloride 

Step A: TTie product of Example 33, Stq> B, namely 6-benzyl-8-methyU 
5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine-2-carboxylic add (157 mg, 
0.50 mmol) was dissolved in dimethylformamide (3 mL). Added were 
30 4-aminomethyl-N-tert-butyloxycarbonylpiperidine (1 13 mg, 53 mmol), 
1-hydroxybenzotriazole hydrate (71 mg, 053 mmol) and 
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l-[3-{dimethylainino)propyl]-3-efcylcaibodii^ hydiocMoride (105 mg, 
0.55 mmol). The reaction mixture was stirred ovemi^t at room temperature. The 
reaction inixture was pardticmed betwera ethyl acetate (200 rnL) and water 
(100 mL), and the layers were sqwrated The organic layer was washed with 
5 saturated sodium bicari)onate solution (100 mL), the layers were separated, and 
the organic layer dried over magnesium sulfate, filtered, and evaporated in vacuo. 
The resulting oil slowly crystallized on standing. This was used direcdy in the 
next step. MS (APa+), m/z (%): 5133(1), 4573 (15), 4133 (40). 

Step B: The product of Example 45, Step A, 230 mg, 45 mmol, was taken 

10 up in dichloit>methane (20 mL), and HCI gas was bubbled in for about 2 minutes, 
and the flask was stopper&d and allowed to stand overnight at room temperature. 
The reaction mixtiiie was concentrated to a foam, and ethyl ether was added. The 
resulting solid was collected by filtration. The solid was very hygroscopic and 
turned to a gum that solidified on standing, 6-benzyl-8-methyl-5,7-dioxo- 

15 6,7-dihydro-5H-thiazolo[3^-c]pyriinidine-2-carboxylic acid (piperidin- 
4-yhnethyl)-aimde hydrochloride, 116 mg (56%); MS (APCI+), m/z (%): 
4133 (100). 

EXAMPLE 46 

6-Benzyl-8-methyl-5,7-dioxo-<J-dihydro-5H-thiazolo[3^]pyriimdine^ 

20 2-carboxylic add 3*fluoro<4-methoxy«'beiizylainide 

The product of Example 33, Step B, namely 6-benzyl-8-methyl-5,7-dioxo- 
6,7-dihydro-5H-thia2olo[3,2-c]pyriniidine-2-:carboxylic acid (158 mg, 0.50 mmol) 
was dissolved in dimethylformamide (4.5 mL). Added were 3-fluoro- 
4-methoxybenzyl amine (80 mg, 52 mmol), 1-hydroxybenzotriazole hydrate 

25 (71 mg, 0.53 mmol) and l-[3-(dimediylamino)propyl]-3-ethylcarbodiimide 

hydrochloride (102 mg, 0.53 mmol). The reaction mixture was stined 3 days at 
room temperature. The reaction mixture was partitioned between ediyl acetate 
(200 mL) and water (100 mL), and the layers were separated. The organic layer 
was washed with saturated sodium bicarbonate solution (100 mL), the layers were 

30 separated, and the organic layer dried over magnesium sulfate, filtered, and 

evaporated in vacuo. The residue was filtered through silica gel (70-230 mesh) 
using hexanes/etfayl acetate, 73, v/v, as eluant The product-containing fractions 
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were concentrated and the residue triturated with ethyl ether. The resulting solid, 

6-benzyl-8.methyl-5J-dioxo-6J-dihydn>-5H.thiazolo[3^^^ 

2-caiboxyIic acid 3-fluon>-4-methoxy-benzyIaimde, was coUected by filtration, 

53 mg (23%). MS (APa+), m/z (%): 454.2 (80). 273^ (lOOX 

5 EXAMPLE47 

6.Beiizyl*methyl-5,7^oxo^,7^ydnh5H.tlii^ 
2*carboxylic add (pyridin-2-ylmethyI>«iiiide hydrodiloride 

Step A: The product of Example 33, Step B, namely 6-ben2yl-8-methyl- 
5 J-dioxo-6,7-dihydro-5H-thiazoIo[3;2-c]pyrimidine-2-ca^ acid (183 mg, 

10 0.58 mmol) was dissolved in tetrahydrofuran (30 mL). The reaction mixture was 
cooled to 0°C, 2 drops of dimethylformamide were added, then oxalyl chloride 
(0.2 mL, 2.29 mmol) was added, and the mixture was stirred at O^'C under an 
atmosphere of nitrogen gas for 10 minutes. Then the reaction mixture was allowed 
to warm to room temperature, stirred ten minutes, and then concentrated to an 

15 oil/solid without heating. This material was used directly in the next step. 

Step B: To the product from Example 47, Step A, (146 mg, 0.44 mmol). 
was added under a nitrogen atmosphere, 2-aminomethyl pyridine (68 mg, 
0.63 mmol) in pyridine (3 mL). The reaction mixture was stirred 30 minutes, and 
then water was added, and the resulting mixture was extracted with ethyl acetate. 

20 The ethyl acetate solution was washed with water and hrine and dried over 

magnesium sulfate, filtered, and concentrated to an oil. Water was added to the oil 
and decanted. The oil was taken up in tetrahydrofuran and dried over magnesium 
sulfate. The process of washing with water and drying was repeated twice more to 
remove pyridine. The resulting brown solid was chromatographed on silica gel 

25 (70-230 mesh) using ethyl acetate as eluant The product-containing fractions 

were concentrated, the residue trittirated with hexanes/etiiyl acetate to give an off- 
white solid. The solid was taken up in tetrahydrofiiran and treated with HCl gas in 
ethyl etiier. The resulting solid was collected by filtration, 6-benzyl-8-mBtiiyl- 
5,7.dioxo-6,7-dihydrO"5H-thiazolo[3,2-c]pyrimidine-2-caiboxylic add (pyridin- 

30 2-ylmetiiyl)-amide hydrochloride, 73 mg (44%). MS (APCI+), m/z (%): 
407.1 (100), 331.1 (50). 
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EXAMPLE48 

6-Benzyl-8.methyl-5,7-dioxo-d,7-dihydro-ffl^ 
2-carbo37lic add 4-methyl-bei^ylaiiiide 

The product of Example 33, Step B. namely 6-benzyl-8-methyl-5,7-dioxo- 
5 6 J-^ydro-5H-thiazolo[3,2<]pyrimidiiie-2-caib^ acid (158 mg, 0.50 mmol) 
was dissolved in dimethylfonnamide (4 mL). Added were 4-methylbenzyl amine 
(61 mg, 50 mmol), 1-hydroxybenzotriazole hydrate (68 mg, 0 JO mmol) and 

1- [3-(dimethylamirio)propyll-3-ethylcaibodiimide hydiochloride (100 mg, 

0.52 mmol). The mixture was stirred overnight at room temperature. The reaction 
10 mixture was concentrated on the rotary evaporator. TTie residue was partitioned 
between ethyl acetate and water. The layers were separated, and the organic layer 
was washed with saturated sodium bicarbonate solution, die layers were separated, 
and the organic layer dried over magnesium sulfate, filtered, and evaporated in 
vacuo. The residue was triturated with hexanes/ethyl acetate to give the product, 
15 6-benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2-c]pyriniidine- 

2- carboxylic acid 4-methyl-benzylamide, 141 mg (67%). MS (APCI+), m/z (%): 
420.2 (100). 

EXAMPIJE49 

6-Ben^l-8.methyl.S,7-dioxo-6,7-dihydro-SH-thiazolo[3^]pyri^ 

20 2-carboxyIic acid 4-trifluoromethyl-benzyIamide 

The product of Example 33, Step B, namely 6-benzyl-8-methyl-5,7-dioxo- 
6,7-dihydro-5H-thia2olo[3,2-c]pyrimidine-2-carboxylic acid (158 mg, 0.50 mmol) 
was dissolved in dimethylformamide (4 mL). Added were 4-triflttoromethylbenzyl 
amine (88 mg, 50 mmol), 1-hydroxybenzotriazole hydrate (68 mg, 030 mmol) 

25 and l-[3-(dimethylamino)propyl]-3-ethylcait>odiimide hydrochloride (100 nig, 

0.52 mmol). The mixture was stirred ovmiight at room traiperatuie. The reaction 
mixture was concentrated on the rotary evq)orator. The residue was partitioned 
between ethyl acetate and water. The layers were sqparated and the organic layer 
was washed with saturated sodium bicarbonate solution, the layers were separated, 

30 and the organic layer dried over magnesium sulfate, filtered, and evaporated in 
vacuo. The residue was triturated widi hexanes/ethyl acetate to give the product, 
6-benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-tfuazolo|3^-c]pyrimidi^ 
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2-carboxylic add 4-trifluoroinethyl-benzylanude, 154 mg (65 %). MS (APa+), 
miz (%): 474.2 (100). 371 J (30), 

EXAMPLE 50 
6-Ben^l-8-metfayl-5,7HUoxo-6J-dihydro-5H«tli^ 
5 2-cartN>37lic add 4-chloro-b«2ylaiiiide 

. The product of Example 33, Step B, namely 6-benzyl-8-methyl-5,7-dioxo- 
6 J-dihydio-5H-thia2olo[3,2<]pyrimidine-2-<:aiboxylic add (158 mg, 0.50 mmol) 
was dissolved in dimethylfonnamide (4 mL). Added wctc 4-ddoiobenzyl amine 
(71 mg, 50 mmol), l-hydroxybenzotriazole hydrate (68 mg, 0,50 mmol) aind 
10 l.[3-(dimethylamino)propyl]-3-ethylcari)odiimide hydrochloride (100 mg, 

0.52 mmol). The mixture was stirred overnight at room temperature. Hie reaction 
mixture was concentrated on the rotary evaporator. The residue was partitioned 
between ethyl acetate and water. The layers were separated, and the organic layer 
was washed with saturated sodium bicarbonate solution; die layers were separated 
15 and the organic layer dried over magnesium sulfate, filtered, and evaporated in 
vacuo. The residue was triturated with hexanes/ethyl acetate to give the product, 
6-benzyl-8-methyl-57-dioxo-6,7Klihydro-5H-thia2olo[3;2-c]pyrimidine- 
2-carboxylic add 4-chloro-benzylamide; 170 mg (77%). MS (APCI+), m/z (%): 
440.1 (100), 442.1(50). 

EXAMPLES! 

6-BeiU7l-8-methyI-5,7-dioxo-6,7«dibydro-5H-thiazolo[3,2^ 

2- GarboxyIic add 4-trifluoromethoxy-beiizylamide 
The product of Example 33, Step B, namely 6-benzyl-8-methyl-5,7-diQxo- 
6,7'<iihydn>-5H-thiazolo[3,2-^]pyrinudine-2-carboxylic add (158 mg, 0.50 mmol) 
was dissolved in dimethylfonnamide (4 mL). Added were 
4-trifluoniiethoxybenzyl amine (96 mg, 50 mmol), l-hydroxybmzotriazole 
hydrate (68 mg, 0.50 mmol) and l-[3*(dimethylamino)propyI]- 

3- ethylcaibodiimide hydixx:hloride (100 mg, 0.52 mmol). The mixture was stirred 
overnight at room temperature. The reaction mixture was concentrated on the 
rotary evs^rator. The residue was partitioned between ethyl acetate and water. 
The layers were separated, and the oiganic lay^ was washed with saturated 
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sodium Wcaibonate solution. The layers were separated and the organic layer 
dried over magnesium sulfate, filtered, and evaporated m vacuo. The residue was 
triturated with hexanes/ethyl acetate to give the product, 6-benzyl-8-methyl- 
5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2-c]pyiimidme-2-carboxyKc add 
5 4-trifluoromethoxy-benzylamide; 191 mg (80%). MS (APa+), m/z (%): 
4902 (100), 273.2 (50). 

EXAMPLE52 

6-Bcnzyl-8-methyl-S,7-dioxo-6,7-dihydro.5H-thia2olo[3^]pyriiiiidine- 
2-carboxync add (2-methyl-tiiiazol-4-ylmethyl)-amide hydrochloride 

10 C-^Metli^-tliiazoI-4-yl)>iiietliylaiiiine 

Step A: C-(2-Methyl-thiazo]-4-y])-meAylamine was made from 
4-chloroinethyl-2-mBthyi-thiazole in 2 aeps using the procedure of 
Culbertson TP, Domagala JM, Peterson P, Bcmgers S, Nidiols JB; J. Heterocyclic 
Chemistry 1987, 24, 1509. 

15 d-Ben^l*iiiethyl-5,7-dioxo-6i7-dlhydit>.5H.thiazoloI3^]pyrinildiiie- 
2^arboxylic add (2-methyl-thiazol-4.ylmethyl>>aiiiide hydrochloride 

Step B: 6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydio-5H- 
thiazolo[3,2-c]pytimidine-2-caiboxylic add was treated as in Example 35, Stq) B 
with C-(2-Methyl-duazol-4-yI)-methylamine. The free base crystallized from 

20 ethyl acetate. The HCl salt made as in Example 35, Step B gave 6-benzyl- 

8-methyl-5,7-dioxo-6,7-dihydn)-5H-tfiiazolo[3,2-c]pyrimi.dine-2-caiboxylicarid 

(2-methyl-thiazol-4-ylniethyl>amide hydrochloride (45%); MS (APa+), m/z 

(%): 427(100). 169(25). 

EXAMPLE 53 

25 8-Methyl-thiazolo[3^]pyrinudhie-5,7'dione 

Tlie product of Example 2, Step D, namdy 6-benzyl-8-methyl- 
thiazolo[3,2-c]pyrimidine-5,7-dione (1.00 g, 3.67 mmol) was dissolved in boizene 
(25 mL). Aluminum chloride (2.00 g, 15 mmol) was added, and die mixture 
heated at reflux for 16 hours. The wann mixture was poured over ice and stirred 

30 until the ice melted. The resulting yellow solid was filtered and rinsed witii water. 
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The soUd was triturated with diethyl ether thai dried in vacuo at SO^'C for 
16 hours to give 8-iiiethyl-thiazolo[3^-c]pyriinidine-5,7-dione (83%). ixq> 
>230^C. MS (APa+), m/z (%): 183(100), 140(20). 

EXAMPLE 54 

5 8.MethyI-5,7Hlioxo4iJ-dihydi^SH-thiazolo[3>clpyr^ 
acid 

The product from Example 3, Step A, namely 6-ben2yl-8-methyl- 
5 J-dioxo-6 J-^hydro-5H-tMazolo[3;2-c]pyrimidine-2-caiboxyK^ acid methyl 
ester (4.0 g, 12 mmol) was dissolved in benzene (115 mL), Aluminum chloride 

10 (6.4 g, 48 mmol) was added and the suspension heated at reflux for 21 hours. Hie 
wann mixture was poured over ice and stirred until the ice melted. The solid was 
filtered. The solid was suspended in water and 1 M sodium hydroxide (1.1 eq.) 
was added. The mixmre was stirred for 90 minutes, then filtered. The filtrate was 
treated with 1 M hydrochloric acid (1.1 eq.). The resulting solid was isolated and 

15 dried in vacuo at 50°C to give 8-methyl-5 J-dioxo-6,7-dihydro-5H- 

thiazolo[3,2-c]pyrimidine-2<art}oxylic acid (99%). mp >205° C. MS (APa+), 
m/2 (%): 227(25), 183(100). 139(20), 

EXAMPLE 55 

4.[2-(4-Methoxy-beiizylcarbamoyl)-8-methyl-5,7-dioxo-7H- 
20 thiazolo[3^]pyrimidin-6-ylmethyl]-benzoic add 

8-Methyl-5,7-dioxo-6,7-dihydro-5H-thia2oIo[3^1pyrimidine-2-caitoxylic 
add 4-methoxy-benzylamide 

Step A: The product of Example 54 (10.0 g, 41 mmol) was dissolved in 
dimethylformamide (300 mL). To the solution was added l-hydroxybenzotriazole 

25 hydrate (6.08 g, 45 mmol) and l-[3-(dimethylamino)propyl]-3-ethylcaibodiimide 
hydix)chloride (10.2 g, 53 mmol), then 4-methoxybenzylamine (5.9 mL, 
45 nomol). The mixture was stirred for 22 hours at room temperature. The 
dimethylformamide was removed in vacuum at 60''C. The residue was stirred in 
water for 30 minutes then filtered. The resulting solid was stirred with 10% 

30 aqueous sodium carbonate for 30 minutes. The mixture was filtered and rinsed 
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with water, then vacuum dried at 45*C for 16 houis to give 8-inethyl-5,7-dioxo- 
6J-dihydio-5H-thiazolo[3^-c]pyriniidine-2-caiboxylic acid 4-methoxy- 
benzylamide (77%). MS (APa+), m/z (%): 346(100), 303(30). 277(45)- 

4-Methylbeiizoic add tert-butyl ester 

5 Step B: To a solution of pyridine (125 mL) and tcrt-butanol (125 mL, 

1.31 mole) was added 4-methylbenzoyl chloride (171 mL, 1-29 mole). The 
reaction was stiired at room temperature for 88 hours, then poured into water 
(325 mL) and EtOAc (325 mL). The layers were separated. The EtOAc layer was 
washed with 0.5 M HCl (3 x 200 mL), water (200 mL), aqueous sodium 

10 bicart)onate, and brine. The solvent was evaporated in vacuo to give the crude 

ester. The material was dissolved in hexanes (250 mL) and passed through silica 
gel eluting with additional hexanes. The solvent was evaporated in vacuo to give 
4-methylben20ic acid tert-butyl ester (96%). Ifl-NMR (CDCI3) 6 7.87 (d, 2H), 
7.20(d, 2H), 2J9(s, 3H), 1.58(s, 9H). 

15 4«Bromoinetbylbeiizoic acid tert-butyl ester 

Step C: The product from Example 55, Step B (50.0 g, 0.26 mole) was 
dissolved m carijon tetrachloride (250 mL). N-Bromosuccinimide (46.3 g, 
0.26 mole) was added followed by benzoyl peroxide (0.6 g, 0.0026 mole). The 
mixture was heated at reflux for 4 hours. The cooled reaction was filtered, rinsing 

20 the solid with hexanes. The combined filtrate was washed with aqueous sodium 

bisulfite, and 0.5 M sodium hydroxide. The organic layer was dried (Na2S04) and 
passed through silica gel eluting with hexanes, Tlie solvent was removed in vacuo 
to give 4-bromomethyIben2oic acid tert-butyl ester (72%). The material could be 
crystallized from methanol; mp 46-48; Ifl-NMR (CDQs) 8 7.95(d, 2H), 

25 7.41(d, 2H). 4.50(s, 2H), 1.59(s, 9H). 

4-[2-(4-Methoxy-benzylcarbamoyl)-8-methyl-5,7-dioxo-7H- 
thiazolo[3^]pyrimidin-6-ylinethyl]-benzoic add tert-bu^l ester 

Step D: The product from Example 55, Step A (10.0 g. 29-0 mmol) was 
suspended in dimethylfoimamide (300 mL). Cesium caibonate {935 g, 
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293 mmol) was added followed by the product of Example 55, Step C, namely 
4-Bromomethylben2oic acid tert-butyl ester (7.86 g, 29.0 mmol). After 17 hours, 
the dimethylfonnamide was removed m a vacuum at 70**C. The residue was 
mixed with tetrahydrofuran and filtered through a pad of Celite over silica gel 
5 eluting with additional tetrahydrofuran. The filtrate was ev^xirated in vacuo to an 
oil. The material was purified by chromatography on silica gel, eluting with 
CH2Cl2:tetrahydrofuran (19:1) to give 4-[2-(4-methoxy-benzylcari5amoyl)- 
8-methyl-5,7-dioxo-7H-thiazolo[3,2-c]pyrimidin-6-ylmethyl]-benzoic add tert- 
butyl ester (80%). MS (APCI+), m/z (%): 536(35). 480(100), 317(80). 

10 4-[2-(4-Methoxy-beiizyIcarbamoyl)-8-methyi-5,7-dioxo-7H- 
thiazolo[3,2*c]pyrimidin-6-ylmethyl>benzoic add 

Step E: The product from Example 55, Step D (12.2 g, 22.8 nmiol) was 
dissolved in trifluoroacetic acid (100 mL) and stirred at room temperature for 
1.5 hours. The solvent was removed in vacuo at 40°C. The resulting oil 

15 crystallized in tetrahydrofuran. The tetrahydrofuran was evirated in vacuo. The 
solid was triturated with diethyl ether, then vacuum dried at 45^C to give 
4-[2-(4-methoxy-benzylcaibamoyl>8-methyl-5,7-dioxo-7H- 
thiazolo[3,2-c]pyrimidin-6-ylmethyl]-ben2oic acid (80%); mp >210" C; MS 
(APa+), m/z (%): 480(10), 317(100). 

20 EXAMPLE 56 

4-[2-(4.Methoxy-beii2ylcarbamoyl>*'methyl-S,7-dioxo-7H- 
thiazolo[3^]pyruiudin-6-ylmethyl]-benzoic acid sodium salt 

To the product of Example 55, Step E (L05 g, 2.19 mmol), suspencted m 
ethanol (120 mL) was added 1 M sodium hydroxide {2J23 mL, 2.23 nmiol). After 

25 20 minutes, water (2 mL) was added to complete the solution. The solution was 
filtered and the filtrate evaporated to a white solid The material was triturated 
with ethanol (10 mL) and rinsed twice with diethyl ether. The solid was vacuum 
dried at 55''C for 18 hours to give 4-[2-(4-methoxy-benzylcarbamoyl)-8-methyl- 
5,7-dioxo-7H-thiazolo[3,2-c]pyrimidin-6-ylmethyl]-benzoic acid sodium salt 

30 (95%); MS (APa+), m/z (%): 480(20). 317(100). 
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EXAMPLE57 
4-[2-(4-Methoxy-benzylcarbaiiioyl)-^methyI-^^ 
thiazolo[3>c]pyriinidm-6-ylinethyl>beiizoi^ add 2*diiiiethyIaiiiino-ediyI 
ester hydrochloride 

5 The product of Example SS, Step E was treated as in the procediue of 

Example 5S» Step A using N J^-dimethylaminoethanoL The cmde product was 
dissolved in ethyl acetate/tetrahydrofiiran and washed with water, 10% aqueous 
sodium carbonate and hrine, dried (NasS04) and ev^orated to the free base. The 
material was dissolved in tetrahydrofiiran and treated with 1 M HCI in diethyl 
10 ether (1 .2 equivalents). TTie resulting solid was filtered and rinsed with diethyl 
ether, then vacuum dried to give 4-[2-{4-methoxy-ben2ylcarbamoyl)-8-methyl- 
5,7-dioxo-7H-thiazolo[3,2-c]pyrimidin-6-ylmethyl]-benzoic acid 
2-dimethylamino-ethyl ester hydrochloride (67%); MS (APa+), m/z (%): 
551(100). 317 (30). 

15 EXAMPLE 58 

4-[2-(4-FIuoro-benzylcarbamoyl)-8-methyl-5,7-dioxo-7H- 
thiazolo[3,2H:]pyriiiiidin-6*yhnetfayl]-benzoic acid 

8-Methyl-5,7-dioxo-6,7-dihydro-5H.tWa2olo[3;^c]pyrimidine-2-c^ 

acid 4-fluoro-benzylamide 
20 Step A: 8-Methyl-5,7'^oxo-6,7-dihydro-5H-thiazolo[3.2-c]pyrimidine- 

2-carboxylic acid was treated as in Example 55, Step A using 4-fluoK)- 
benzylamine to give 8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3»2-c]pyrimidine-2-caiboxylic acid 4-fluoro-benzylamide (99%); MS 
(APa+), m/z (%): 334(100), 291(50), 265(95). 

25 4-[2-(4-Fluoro-beiizylcarbamoyl)-8-methyl-5,7-dioxo-7H- 

thiazolo[3^]pyrimidui«6-ylmethyl]*benzoic acid tert-butyl ester 

Step B: The product of Step A was treated as in Example 55, Step D to 
give4-[2-(4-fluoro-benzylcarbamoyl)-8-methyl-5,7-dioxo-7H- 
thiazolo[3,2-c]pyriiiiidin-6-ylmethyl]-benzoic add tert-butyl ester (63%); MS 
30 (APa+), m/z (%): 524(35), 468(100), 317(55). 
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4.[2-(4-nuow>-beiMqrlcaitamoyl)-8-iiicthyW^^ 
thiazoIo[3^]pyriinidin-6>yliiieihyl]-be^ add 

Step C: The product from Step B was treated as in Example 55, Step E to 
give 4.[2-(4-fluorD-benzylcarbamoyl)-8-methyl-5,7-dioxo-7H- 
5 thiazolo[3,2-c]pyrimidin-6-ylmethyl]-beiizoic acid (93%); MS (APa+), m/z (%): 

468(100), 317(50). 

* 1 ■ • - 

EXAMPLE 59 

4-[2-(4-Fluoro-benzyIcarbamoyl)»8-methyl-5,7-dioxo-7H- 
thiazoIo[3^c]pyrimidin-6.ylmethyl3-benzoic add Sodium Salt 

10 4-[2-(4-Fluoro-benzylcaibamoyl)-8-methyl-5,7-dioxo-7H- 

thiazolo[3,2-c]pyrimidin-6-ylmethyl]-benzoic acid was treated as in Example 56 
to give 4-[2-(4-fluoro-benzylcarbamoyl)-8-methyl-5,7-dioxo-7H- 
thiazolo[3,2-c]p)dmidin-6-ylmethyl]-benzoic add sodium salt (85%); MS 
(APCI+), m/2 (%): 468(30), 317 (100). 

15 EXAMPLE 60 

4-[2-(4-Fluoro-benzyIcarbamoyl)-8-methyl-5,7-dioxo-7H- 
thiazolo[3^]pyrimidin-6-ylmethyl]-benzoic add 2-dimethylamino-ethyl 
ester 

4-[2-(4-Huoro-ben2ylcarbamoyl)-8-methyl-5,7-dioxo-7H- 
20 thiazolo[3,2-c]pyrimidin-6-ylmethyl]-benzoic add was treated with NJ^- 

dimethylaminoethanol as in Example 57. The crude compound was dissolved in 
ethyl acetate and washed with water and 10% aqueous sodium carbonate, dried 
(Na2S04) and evaporated. The residue was chromatographed on silica gel eluting 
with CH2Cl2:MeOH 9:1 to give 4-[2-(4.fluon)-benzylcarbamoyl)-8-meAyl- 
25 5,7-dioxo-7H-thiazolo[3,2-c]pyTimidin-6-ylmethyl]-benzoic add 

2-dimethylamino-ethyl ester (30%); MS (APa+). m/z (%): 539(100). 388(15), 
317(20). 
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EXAMPLE61 
4-[2-(4-F1uonHbenzylcaii)amoyl)-S-melhy 

tluazolo[3^]p3Tiiiiidin-6-ylmethyl]-be^ acid 2-diinetfaylaiiiuio-etbyl 
ester hydrochloride 

5 The product of Example 60 was dissolved in tetrahydrofuran and treated 

with 1 M HCl in diethyl ether (1.2 equivalents). The resulting solid was filtered 
and rinsed with diethyl ether, then vacuum dried to give 4-[2-(4-fluoro- 
benzylcarbamoyl)-8-methyl-5,7-dioxo-7H-thia2olo[3,2-c]pyrimidin^^^ 
benzoic acid 2-<iimetiiylaniino-ethyl ester hydrochloride (41%); MS (APCI+), m/z 

10 (%): 539(100), 388(20), 317(40). 

EXAMPLE 62 

4-{8-Methyl-57-dioxo-2-[(pyridin-4-yhnethyl)-carbamoyl]-7H- 
thia2olo[3;i-c]pyrimidm-6-yhnethyl}-benzoic acid trifluoro-acetate 

8-Mcthyl-5J^ioxo^J-dihydro.5H-thiazolo[3^]pyriiirid^^ 

15 acid (pyridhi-4-ybnethyl)-aiiiide 

Step A: 8-Methyl-5,7-dioxo-6,7-dihydn>-5H-thiazolo[3,2-c]pyiinudme- 
2-caiboxylic acid was treated as in Example 55, Step A using C-pyridin-4-yl- 
methylamine to give 8-methyl-5.7-dioxo-6,7-dihydro-5H-thiazolo[3,2- 
c]pyrimidine-2-caxboxylic acid (pyridin-4-ylmethyl)-amide (82%); MS (APa+), 

20 m/z (%): 317(100), 274(50), 248(95). 

4-{8-Mcthyl-5,7MUoxo.2-[(pyridm-4-yhnethyl)-carbanioyIl-7H- 
thia2olo[3^c]pyrimidin-6-ylmethyl}-beiizoic add tert^butyi ester 

Step B: The product of Step A was treated as in Example 55, Step D to 
give 4-{8-methyl-5,7-dioxo-2-[(pyridin-4-ylmethyl)-carbamoyl]-7H- 
25 thia2olo[3,2-c]pyriniidin-6-ylmethyl }-benzoic acid tert-butyl ester (47%); MS 
(AP+) m/z (%): 507(100), 451(35), 317(35), 147(40). 
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4.{8-Methyl*5,7*^oxo-2-[(pyridiii-4-yliiieth 
thiazolo[3>c]pyriImdin<4-yllllethyI^ add trifhioro-acetate 

Step C: The product from Step B was treated as in Example 55, Step E. 
Trituration with diethyl ether, ethyl acetate and again with diethyl ether gave 
5 4-{ 8-methyl-5.7-dioxo.2-[(pyridin-4-yhnethyl)-carbanioyl]-7^^ 

thiazolo[3,2-c]pyrimidin-6-ylmeaiyl}-tenzoic acid trifluoro-acetate (93%); MS 
(APCI+), m/z (%): 451(40), 317(100), 135(30). 

EXAMPLE 63 

4-{8-Methyl-5J^iioxo-2-[(pyridin-4-ylmethyl)-carbamoyI]-7H- 
thia2olo[3^]pyriinidin-6-ylmethyl}-beiizoic add 2-dmiethylamuio-ethyl 

ester dihydrochloride 

4-{ 8-Methyl-5,7-dioxo-2-[(pyridin-4-ylmethyl)-cait)amoyl]-7H- 
thia2olo[3,2-c]pyrimidin-6-ylmethyl}-benzoic acid trifluoro-acetate was treated as 
in Example 57. The cmde product was dissolved in water and sodium bicaitonate 
was added until pH 8. The aqueous layer was extracted with ethyl acetate and 
ethyl acetate/tetrahydrofiiran. The combined organic layers were washed with 
water, 10% sodium carbonate, and brine then evaporated to a foam. The material 
was chromatographed on silica gel eluting with tetrahydrofiiran to give the free 
base. The foam was dissolved in tetrahydrofiiran and treated with 1 M HCl in 
diethyl ether (2.06 eq.) to give 4-{ 8-methyl-5,7-dioxo-2-[(pyridin-4-ylmethyl> 
caibanioyl]-7H-thiazolo[3,2-clpyrimidin-6-yhnethyl }-benzoic acid 
2-dimethylaimno-ethyl ester dihydrochloride (93%); MS (APCI+), m/z (%): 
522(100), 388(20), 317(40), 135(20). 

EXAMPLE 64 

25 8.Methyl-^(2*metbyI-thiazoI-4-ylmethyl)*5,7-4iox^^ 

tIiiazolo[3^c]pyruiiidine-2-carboxylic add 4«fluoro-beii^laiiiide 

8-Methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2-c]pyriinidine- 
2-carboxylic add 4-fluoro-benzyIamide was treated as in Example 55, Step D 
with 2-methyl-4-bromomethyl-thiazole. The crude product was chromalogn^ed 
30 with silica gel eluting with C3l2Cl2:tetrahydrofuran 9:1 to give 8-methyl- 
6-(2-methyl-thiazol-4-ylmethyl)-5,7-dioxo-6,7-dihydro-5H- 
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thiazolo[3^-clpyrunidine-2-cajboxylic acid 4.fluoro4)enzylaiiiide (37%); MS 
(APa+), in/2 (%): 445(100). 294(80). 

EXAMPLE 65 

2-Cliloro-4-[2-(4.fluoro-beiizylcart»aiiioyl)-8-nicthyM^^ 
5 diiazolo[3^c]pyriiiiidin-6-ylmethyI]-beiia»ic add methyl ester 

8-Methyl-5J-dioxo-6J-dihydro-5H-thiazolo[3^-c]pyriinidine- 
2-caiboxylic acid 4-fluoro-beiizylainide was treated as in Exaiiq>le 55, Step D 
with 4-bromomethyl-2-chloro-benzoic acid meUiyl ester. The crude product was 
chromatographed on silica gel eluting with CH2Cl2:tetrahydrofuran 9:1. then 
10 triturated with diethyl ether to give 2-chloro-4-[2-(4-fluoro-benzylcarbamoyl> 

8-inethyl-5,7-dioxo-7H-thiazolo[3.2-c]pyiimidin-6-ylmeAyi]-benzoic acid methyl 
ester (86%); mp 176-178«C; MS (APa+), m/z (%): 518(40), 516(100), 367(20). 
365(50). 

EXAMPLE 66 

15 8-Methyl-5,7-dioxo-6-(2H.tetrazol-S.ylinethyl)-6,7-dIhydro-S£r- 
thiazolo[3,2-c]pyriinidine>2H»rboxylic add 4-fluoro-beii^laiiiide 

8-Methyl-S,7-dioxo-6-[(2-triphenylmethyl).2H-tetra2ol-5-ylmetliyI]- 
6,7-dihydro-5H-thiazolo[3^]pyriiiiidine-2-carboxylic acid 4>fluoro- 
benzylamide 

20 Step A: 8-Methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3.2-c]pyiimidine- 

2-carix)xy]ic acid 4-fluon>-benzylamide was treated as in Example 55, Step D 
with 5-chlorOTiethyl-2-(triphenytaiethyl)-2//-tetrazole. The crude product was 
chromatographed on silica gel eluting with CH2Cl2''tetrahydn>furan. 19:1 to give 
8-methyl-5,7-dioxo-6-[(2-iriphenylmethyl)-2H-tetra2ol-5-ylmethyl]-6,7-dihydn)- 

25 5H-thiazolo[3,2-c]pyriniidine-2-caiboxylic add 4-fluoio-benzylamide (50%); 
iH-NMR (DMS0-d(5) 8 9.32(t, IH), 7.36(m. IIH), 7.l6(t3J). 6.95(m. 6H). 
534(s, 2H). 4.39(s. 2H), 1.88(s, 3H). 
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8.Methyl-5,7.dioxo-6.(2H-tetni2ol-5*ylinc^ 
thiazolo[3^c]pyriiiiidine-2-carboxyttc add 4-fluoro-beiizylamide 

Step B: The product from Exaii«>le 66, Step A (295 mg, 0.45 mmol) was 
suspended in trifluoroacetic add (5.0 mL). TriethylsUanc was added diopwise 
5 until the mixture became colorless. The solvent was evopoarated in vacuo, and the 
residue triturated twice with diethyl ether. The material was vacuum dried at room 
temperature to give g-methyl-S J.dioxo.6-(2H-tetiazol-5-ylmethyl)-6 J-dihydn^ 
5//rthiazolo[3^-c]pyrimidine-2-caiboxylic acid 4-fluQro-benzylamide (53%); MS 
(APa+), m/2 (%): 416(35), 373(25), 306(30), 265(95), 222(100), 209(20). 

10 EXAMPLE 67 

8.Methyl-5J-dioxo-6-tWa2oI-2-ylmethyI-6,7Mlihydi^ 
thiazolo[3^c]pyrimidme-2*carboxylic add 4-fluoro-beiizylamidc 
hydrochloride 

8-Methyl-5,7-dioxo-6,7-dihydro-5H-thiazoio[3,2-c]pyrimidine- 
15 2-carboxylic acid 4-fluoro-ben2ylamide was treated as in Example 55, Step D 

with 4-chloromethyl-thiazole. The crude product was chromatogr^hed on silica 
gel eluting with CH2Cl2:tetrahydrofuran, 5:1. The resulting free base was 
dissolved in tetrahydrofuran and treated witii IM HCl in diethyl ether {12 eq.) and 
stirred 30 minutes. Tlie solid was isolated by filtration and dried in vacuo at room 
20 temperature to give 8-methyl-5,7-dioxo-6-thiazol-2-ylmethyl-6,7-dihydro-5H- 

thiazolo[3,2-c]pycimidine-2-carboxylic add 4-fluoro-benzylamide hydrochloride 
(44%); mp 183-185^ C; MS (APCI+), m/z (%): 431(100), 280(20). 

EXAMPLE 68 

4-[2-(4-F1uoro-beiizylGart>amoyl)-8-methyl-5,7Mlioxo-7H- 
25 thiazolo[3^c]pyrimidin-6-ylmethyI]-2-niethyI-beiizoic acid methyl ester 

8-Methyl-5,7-dioxo-6,7-dihydro-5H-thia2olo[3,2-<:3pyrimidine- 
2-caiboxylic add 4-fluoro-benzylamide was treated as in Example 55, Step D 
with 4-bromomethyl-2-methyl-benzoic add meftyl ester. The erode product was 
chromatographed on silica ^1 eluting with CH2Cl2:tetrahydrofiiran 9:1, then 
30 triturated with diethyl ether to give 4-[2-(4-fluon)-benzylcarbamoyl>8-methyl- 
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5 J-dioxo-7H-thia2oio[3^H:]pyriimdii^^yImelhyl>2-inethyl-be^ add methyl 
ester 05%); mp 179-180° C; MS (APa+). mfz (%): 496(100). 345(15). 

EXAMPLE 69 

4-[2-(4-Fluoro-beiizylcarbaiiio3i)-8-iiiethyl-5,7-dioa>-7H- 
thiazolo[3^]pyriiiiidiii-6-ylinethyl]-2-iiiethoxy-benzoic acid methyl ester 

8-Methyl-5,7-dioxo-6J-dihydio-5H-thia2olo[3.2-c]pyiunidine- 
2-carboxylic acid 4-fluoro-benzylainide was treated as in Exaiiq)le 55, Step D 
with 4-bromomethyl-2-methoxy-benzoic acid methyl ester. The crude product was 
chromatogj^hed on silica ^1 eluting with CH2Cl2:tetrahydrofuran 19:1, then 
crystallized from diethyl ether and vacuum dried at room temperature to give 
4-[2-(4-fluoro-benzylcarbamoyl>8-methyl-5,7-dioxo-7H- 
thiazolo[3,2-clpyrimidin-6-ylmethyl]-2-methoxy-benzoic acid methyl ester 
(75%); mp 191-193° C; MS (APa+), m/z (%): 512(100), 361(10). 

EXAMPLE70 

6-(4-Fluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-carboxylic add (pyridiii^ylm^yl)-aniide 
hydrocliloride 

8-Methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2-c]pyiimidnie- 
2-carboxylic add (pyridin-4-yhnefliyl)-amide was treated as in Example 55, 
Step D with 4-fluorobenzyl bromide. The crude product was chromatogFaphed on 
silica gel eluting vnth CH2Cl2:tetiahydrofuran 2: 1. Tl« isolated free base was 

dissolved in tetrahydrofuran and treated with IM HCl in diethyl ether to give 
6-(4-fluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-carboxylic arid (pyridin-4-ylmethyl)-amide 
hydrochloride (48%); MS (APCI+), m/z (%): 425(100), 291(40), 257(20). 
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EXAMPLE71 
6-(4-Bromo-beii^l)-8-methyl-5,7.dioxo-d,7-^ 
thiazolo[3^]pyriiirfdine.2^arto add (pyridui-4.ylmethyl)-iiinide 

hydrochloride 

8-Methyl-5J-dioxo-6J-dihydro-5H-thiazolo[3^K:]pyri^ 

2-cart)oxylic acid (pyridin-4-ylmethyl)-aimde was treated as in Example 55, 
Step D with 4-bromobenzyI bromide. The crude product was chromatogr^hed on 
silica gel eluting with CH2Cl2:tetrahydrofuran. 2:1. The isolated free base was 
dissolved in tetrahydroftiran and treated with IM HCl in diethyl ether to give 
6-(4-bromo-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-carboxylic acid (pyridin-4-ylmethyl)-amide 
hydrochloride (48%); MS (APa+), m/z (%): 487(100). 485(100). 

EXAMPLE 72 

6-(4-Chloro-ben2yl)-8-methyl-5,7-dioxo-6,7.dihydro-5H- 
thia2olo[3>c]pyruiudine-2-carboxyIic acid (pyridin-4-yhnethyI)-aiiiide 

8-Methyl-5.7-dioxo-6.7-dihydro-5H-thiazolo[3,2-c]pyrimidine- 
2-caiboxylic acid (pyridih-4-ylmethyl)-amide was treated as in Example 55, 
Step D with 4-chlorobenzyl bromide. Tht crude product was chromatographed on 
silica gel eluting with CH2Cl2:tetrahydrofuran, 2:1. The isolated feee base was 
dissolved in tetrahydroftiran and treated with IM HCl in diethyl ether to give 
6-(4-chloro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-carboxylic acid (pyridin-4-ylmethyl)-amide 
hydrochloride (65%); MS (APa+). m/z (%): 441(100). 307(20). 

EXAMPLE 73 

8-Methyl-6-[4-(morpholhie-4<arbonyl)-beiizyl]-5,7-dioxo-6,7-^ 
thia2olo[3^]pyrimidine-2-carboxyIic acid (pyridin-4-ytaieth3i)-aiiiide 
hydrochloride 

8-Methyl-5,7Klioxo-6,7-dihydro-5H-thia201ot3.2H;]pyrimidi^ 
2-carboxylic acid (pyridin-4-ylmethyl>amide was treated as in Example 55, 
Step D with l-(4-bromoinethylphenyl)-l-morpholin-4-yimethanone. The crude 
product was trinirated with ethyl acetate to give the free base. The isolated free 
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base was dissolved in tetrahydrofiiian and treated with IMHQ in diethyl ether to 
give 8-methyl-6-[4.(morpholine-4-ca*onyl>benzyl]-5 
fliia2olo[3^-c]pyiiniidine-2-caiboxylic acid (pyridin-4-ylmetbyl)-amide 
hydrochloride (56%); MS (APa+), m/z (%): 520(80), 392(100), 336aO). 
5 292(80). 

EXAMPIJE74 

{5-[2-(4-nuoro-beiizylcarbamoyl)*meftyl-5,7-dioxo-7H- 
thia2olo[3>c]pyriiiudin-6-ylmethyI]-isoxa2oW^^ add methyl 

ester 

10 8-Methyl-5,7-dioxo-6,7-dihydro.5H-thiazolo[3,2-<:]pyrimidine- 

2-caiboxylic acid 4.fluoro-benzylaiiiide (100 mg, 0.3 nunol) was dissolved in 
dimethylfoimamide (3 mL), and cesium carbonate (98 mg, 03 mmol) was added, 
then (5-bromomethyl-isoxazol-3-yl)-carbamic acid methyl ester (71 mg, 
0.30 mmol) was added and the mixture stirred overnight at room temperature. The 

15 reaction mixture was partitioned between ethyl acetate and 10% citric acid 

solution, the layers separated, the organic layer washed with brine, dried over 
magnesium sulfate, filtered and concentrated. The residue was chromatographed 
on silica gel (70-230 mesh) using hexanes/ethyl acetate, 1:1, v/v, then 1/2, v/v as 
eluant to give the product, {5-[2-(4-fluoro-benzylcarbamoyl)-8-methyl-5,7-dioxo- 

20 7H-thia2olo[3,2-c]pyrimidin-6-ylmethyl]-isoxazol-3-yl }-carbamic acid methyl 
ester, 58 mg (40%). MS (APCI+), m/z (%): 488.1(100). 265.2(98). 

EXAMPLE 75 

8-MethyI.5,7-dioxo.6-[4.(2H.tetra2ol-5-yl)-benzyl)-6,7H^ 
thiazolo[3^]pyriniidine-2-GarboxyIic add 4-fluoro-beiizylaiiiide 

25 Step A: 8-Methyl-5,7-dioxo-6,7-dihydro-5H-thiazolot3,2-<:lpyrimidine- 

2-caiboxylic acid 4.fluoro-ben2ylamide (200 mg, 0.6 mmol) was dissolved in 
dimethylformamide (5 mL), and cesium carbonate (196 mg, 0.6 mmol) was 
added; then (4-bromometiiyl-phenyl)-trityl-2ff -tetrazole (289 mg, 0.6 mmol) was 
adcted and the mixture stirred over three days at room temperature. The reacdon 

30 mixture was partitioned betwera ethyl acetate and 10% citric add solution, the 
aqueous layer back-extracted, the organic layers combined, the organic layer 



wo 02/064599 



PCT/1B02/00313 



-123- 

washed with 10% citric add and three times wi A hrine, dried over magnesium 
sulfate, filt^ and concentrated. The residue was chnimatographed on siKca gel 
(70-230 mesh) using hexanes/ethyl acetate, 2:1. v/v, then 1:1, v/v as eluant to give 
the product, which was used directly in the next step, 186 mg (42%). MS 

5 (APa+), m/2 (%): 678.3(10), 243.2(100). 

Step B: The product from Step A, (186 mg. 0.25 namol) was taken up in 
trifluoroacetic acid (6 mL) at room temperature and stirred for 3 hours. The 
reaction mixture was concentrated to dryness, and water was added and a white 
precipitate formed and was collected by filtration and washed with ethyl ether and 

10 hexanes to give the product, 8.methyl-5,7-dioxo-6-[4.(2H-tetra2ol-5-yl)-benzyl]- 
6,7-dihydro-5H-tiiiazolo[3,2-c]pyrimidine-2-cart)oxylic acid 4-fluon)- 
benzylamide, 80 mg (65%). MS (APa+), m/z (%): 492.2(60). 

EXAMPLE 76 

8-MethyI-6-[4-(morpholine-4-carbonyl)-benzyl].5,7-dioxo-6,7.dihydro-5H- 
15 thiazolo[3^c]pyrimidine-2-carboxylic acid 4-fluoro-benzylamide 
8-Methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine- 
2-cari)oxylic acid 4-fluoro-ben2ylaniide (150 mg, 0.45 mmol) was dissolved in 
dimethylformamide (4 mL), and cesium carbonate (148 mg, 0.45 mmol) was 
added and then l-(4-bromomethyl-phenyl)-l-morpholino-4-ylmethanone (128 mg, 
20 0.45 mmol) was added and the mixture stined four days at room temperature. The 
dimethylfoimamide was removed in vacuo. The residue was partitioned between 
ediyl acetate and 10% citric acid solution, the layers separated, the organic layer 
washed with brine, dried over magnesium sulfate, filtered and concentrated. The 
residue was triturated with hexanes/ethyl acetate to give the product. 8-methyl- 
25 644-(moiphoBne-4^aibonyl>-benzyl]-5,7^oxo-6,7-dihydro-5H- 

thiazolo[3.2-c]pyrimidine-2-carix)xylic acid 4-fluoro-benzylamide), 143 mg 
(59%). MS (APa+), m/z (%): 537.2(50), 386.2 (100). 
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EXAMPLET7 
6.(6-Huon)-quinolin.2-yliiicthyI)-8-mcthyl-5,^^^ 
tfaiazolo[3^]pyrimidme-2-cartM>xyD^ acid 4.fluoro-bei^ylainidc 

8.Methyl-57-dioxo-6J-dihydro-5H-thiazolo[3^-c]pyr^ 
5 2-caxboxylic acid 4-fluon)-benzylaimde (150 mg, 0.45 mmol) was dissolved in 
dimethylfonnamide (4 mL) and cesium carbonate (148 mg, 0.45 nmnol) was 
added and then 2-(chlon)methyl)-6-fluoro.quinoUne (88 mg, 0.45 mmol) was 
added and the mixture stirred 4 days at room temperature. Tlie 
dimethylfonnamide was removed in vacuo. The residue was partitioned between 
10 ethyl acetate and water, the layers separated, the organic layer washed witfi brine, 
dried over magnesium sulfate, filtered and concentrated Hie residue was 
triturated with hexanes/ethyl acetate to give the product, 6-(6-fluoroKiuinolin- 
2-yhnethyl^8-methyl-5,7-dioxo-6,7-dihydro-5H-duazolo[3,2-c]pyrimidine- 
2-caiboxylic acid 4.fluorD-benzylamide, 143 mg (64%). MS (APCI+), m/z (%): 
15 493.2(50), 342.2 (100). 

EXAMPLE 78 

2-[2-(4-Fluoro-benzylcarbamoyl)-8-methyl-S,7-dlDXo-7H- 
thiazolo[3^]pyrimidui-6-ylmethyl]-5-methoxy-pyrimidm acid 

methyl ester 

20 8-Methyl-5,7-dioxo-6,7-dihydro-5H-thiazoloI3,2-c]pyrimidine- 

2-carboxylic acid 4-fluoro-benzylamide (150 mg, 0.45 mmol) was dissolved in 
dimethylformamide (4 mL) and cesium carbonate (148 mg, 0.45 nraiol) was 
added and then 2-chloromethyl-5-methoxy-pyrimidine-4-carboxyIic add methyl 
ester (1 17 mg, 0. 45 mmol) was added, and the mixture stirred 4 days at room 

25 tMnperature. TTie dimethylformamide was removed in vacuo. The residue was 

partitioned between ethyl acetate and water, the layers separated, the organic layer 
washed with brine, dried over magnesium sulfate, filtered and concentrated. The 
residue was triturated with hexanes/ethyl acetate to give the product, 
2.[2-(4-fluQro-benzylcarbamoyl)-8-methyl-5,7-dioxo-7H- 

30 thiazolo[3^-c]pyrimidin-6-ylmethyl]-5-methoxy-pyrimidine-4-carboxylic add 
methyl ester. 30 mg (13%). MS (APCI+), m/z (%): 514.2(100), 363.2 (50). 
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EXAMPLE79 
6.But.2.ynyl*methyI-5,7^oxo45,7^ydr^5H.tl^ 
2-carboxylic add 4-fluoro-ben^iaiiiide 

8-MethyI-5J-dioxo-6J-dihydit)-5H-thiazolo[3;2-c]pyr^ 
5 2-carboxylic acid 4-fluoix>-beiizylamide (150 mg, 0.45 mmol) was dissolved in 
dimethylfonnamide (4 mL) and cesium caAonate (148 mg, 0,45 namol) was 
added, and then l-bn)mo-2-butyne (60 mg, 0.45 mmol) was added and the 
mixtme stined 5 days at room temperature. The dimethylfonnamide was removed 
in vacuo. The residue was partitioned between ethyl acetate and 10% citric acid 
10 solution, the layers separated, the organic layer washed with brine, dried over 
magnesium sulfate, filtered and concentrated The residue was triturated with 
hexanes/ethyl acetate to give the product. 6-but-2-ynyl-8-methyl-5,7-dioxo- 
6,7-dihydro-5H-thia2olo[3,2-c]pyrimidine-2-carboxylic acid 4-fluoro- 
benzylamide, 125 mg (72%). MS (APCI+), m/z (%): 386^100). 

15 EXAMPLE 80 

8-MethyI-5,7-dioxo-6-(2-oxo-2H-l-beii2opyran-6-ylmethyl>^,^^^ 
thiazolo[3^]pyruiiidine-2-carboxyIic add 4-fluoro-beiizylamide 

8-Mefliyl-5,7-dioxo-6,7-^hydn>-5H-thiazolot3,2-K;]pyriniidine- 

2-carboxylic acid 4-fluon)-ben2ylamide (377 mg, 1.1 mmol) was dissolved in 
20 dimethylfonnamide (7 mL) and cesium carbonate (365 mg, 1 . 1 mmol) was added, 
and then 6-hn)momethyl-chromen-2-one (270 mg, 1.1 mmol) was added and the 
mixture stirred 13 days at room temperature. The dimethylformamicte was 
removed in vacuo. The residue was partitioned between ethyl acetate and 10% 
citric acid solution, flie layers separated, die organic layer washed with 10% citric 
25 acid and brine, dried over magnesium sulfate, filt^ed and concentrated. The 

residue was triturated with hexanes/ethyl acetate and then chromatogr^hed on a 
short pad of silica gel (70-230 mesh) followed by column chromatogr^hy using 
hexanes/ethyl acetate to give die product, 8-methyl-5,7-dioxo-6-(2-oxo-2H- 
l-benzopyran-6-ylmethyl)-6,7-dihydio-5H-titiazolo[3,2-^:]pyrimidine^ 
30 2-cari5oxylic acid 4-fluoro-benzylamide, 78 mg (14%). MS (APa+), m/z (%): 
492.3(100), 341.1 (80). 
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EXAMFLE81 
6-(4-Methme5ulfonyl-benzyl)-8-methyl-5,7-^oxo^^^ 
thia2olo[3;2-c]pyriinidine-2-carbo^^ add (pyridm-4-ylmeth3i)-aiitf de 
hydrochloride 

5 TheproductfromExample62, Step A, namely 8-inethyl-5,7-dioxo- 

6 J-dihydro-5H-thiazolo[3,2-clpyriiiiidine-2-^aiiK)xylic add (pyridin-4-ylmethyl)- 
amide (158 mg, 0.5 mmol) was dissolved in dimethylfonnamide (5 mL), and 
cesium carbonate (163 mg, 0.5 mmol) was added followed by 
4-methylsulfonylbenzyl chloride (102 mg, 0.5 mmol), and the mixture stiiied 

10 ovemight at room temperature. The dimethylfonnamide was removed in vacuo. 

The residue was partitioned between ethyl acetate and water, the layers separated, 
the organic layer washed with brine, dried over magnesium sulfate, filtered and 
concentrated No product was in the ethyl acetate layer. The product was insoluble 
in both phases. The insoluble material was collected by filtration and dried in 

15 vacuo. The solid was stirred in ethereal HQ to give the product, 

6K4-methanesulfonyl-benzyl>8-methyl-5,7-dioxc>^,7-dihydro-5H- 
thia2olo[3,2-c]pyrimidine-2-caiboxylic acid (pyridin-4-ylmethyl)-amide 
hydrochloride, 0.082 g (32%). MS (APa+), m/z (%): 485.1(100), 351.0 (50). 

EXAMPLE 82 

20 6-(3-Cyano-beiizyI)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 

thiazolo[3>c]pyrimidine-2-carboxylic acid (pyridin*4-ylinethyl)-aniide 
hydrochloride 

The product from Example 62, Step A, namely 8-methyl-5,7-dioxo- 
6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine-2-carboxylic acid (pyridin-4-yhnethyl)- 

25 amide (158 mg, 0.5 mmol) was dissolved in dimethylfoimamide (5 niL) and 

cesium caxbonate (163 mg, 0.5 mmol) was added and fhta 3-cyanobenzyl bromide 
(98 mg, 0.5 mmol) was added, and the mixture stirred ovemi^t at room 
temperature. The dimethylfomiamide was removed in vacuo. Theiesidue was 
pardtioned between ethyl acetate and water, the layers separated, the organic layer 

30 washed with brine, dried over magnesium sulfate, filtered and concentrated. The 
residue was triturated with hexanes/ethyl acetate to give the product, 151 mg 
(70%). A portion of the solid was stirred in ethereal HQ to give the product. 



wo 02/064599 PCT/1B02/00313 



-127- 

6-PK;yano-beiizyl)-8-methyl-5jKlioxo-6»7^iihydro-5H^ 
thiazolo[3,2'^]pyrimidine-2-caiboxylic acid (pyridin-4-ylmethyl)-amide 
hydrochloride. 0.082 g. MS (APa+). m/z (%): 432.1(100), 298.1 (50). 

EXAMPLE83 

5 6-[2-(4.Chlon>-ben2enesulfonyl)^5thyI]-8.methyM^^ 

thia2olo[3^]pyriiiiidine-2H:aiiioxylicadd (pyridin-4-ylmethyl)-a]iude 
hydrochloride 

The product from Example 62, Step A. namely 8-methyl^5,7-dioxo- 
6,7-dihydn)-5H-thiazolo[3,2-c]pyrimidine-2-carboxylic acid (pyridin-4-ylmeihyl)- 

10 amide (158 mg, 0.5 mmol) was dissolved in dimethylfonnamide (5 mL), and 
cesium caiixmate (163 mg, 0.5 mmol) was added; thea 2-chloioethy]- 
4-chlorophenyl sulfone (120 mg, 0.5 nmiol) was added, and die nuxtme stined 
overnight at room temperature. The dimethylformamide was removed in vacuo. 
The residue was partitioned between ethyl acetate and water, the layers separated, 

15 the organic layer washed with brine, dried over magnesium sulfate, filtered and 
concentrated. The solid was stirred 2 hours in ethereal HQ to give the product, 
6-[2-(4K:hloro-benzenesulfonyl)-ethyl]-8-methyl-5,7-dioxo-6,7-dihydro-^^^ 
thiazolo[3,2-c]pyrimidine-2-caiboxylic acid (pyridin-4-ylmethyl)-amide 
hydrochloride, 156 mg (57%). MS (APa+), m/z (%): 519.1(40), 521.1 (20). 

EXAMPLE 84 

8-Methyl-5,7-dioxo-6-(4-sulfamoyl-beiizyI)-6,7-dihydro-5H- 
thiazolo[3^c]pyrimidine-2-carboxyUc acid (pyridui-4-ylmethyl)-amide 
hydrochloride 

The product from Example 62, Step A, namely 8-methyl-5,7-dioxo- 
6,7-dihydro-5H-thiazolD[3,2-c]pyrimidine-2"Caiboxylic acid (pyridin-4-ylmethyl)- 
amide (158 mg, 0.5 mmol) was dissolved in dimethylformamide (5 mL), and 
cesium carbonate (163 mg, 0.5 mmol) was added; then 4-bromomethylbenzene 
sulfonamide (125 mg, 0.5 mmol) was added and the mixture stirred overnight at 
room temperature. The dimethylformamide was removed in vacuo. The residue 
was partitioned between etiiyl acetate and water, the laym separated, die organic 
layer washed with brine, dried over magnesium sulfate, filtered and concentrated. 
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The solid was stincd 1 hour in ethereal HCl to give the product, S-mettiyl- 
5J-dioxo-6-(4.sulfamoyI-benzyl)-6J-<iihydro-5H-thiazoloP 

2- carboxylic acid(pyridin-4-ylinethyl>ainide hydrochloride, 145 mg (56%). MS 
(APa+), mlz (%): 486J(100), 352.0 (90). 

5 EXAMPLE85 

6-(4-Cyaiio-beiizyI)*methyl-5,7-dioxo-6,7.dihydi^ 
thiazolo[3^c]pyriniidine-2-carboxylicacid (pyridin-4*ylmethyl)-aiiiide 
hydrochloride 

The product from Example 62, Step A, namely 8-methyl-5,7-dioxo- 
10 6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine-2-carboxylic add (pyridin-4-yhnethyl>- 
amide (158 mg, 0.5 mmol) was dissolved in dimethylfoimamide (5 mL), and 
cesium carbonate (163 mg, 0.5 mmol) was added; then 4-cyanobenzyl bromide 
(98 mg, 0.5 nmnol) was added and the mixture stirred overnight at room 
temperature. The dimethylformamide was removed in vacuo. Hie residue was 
15 partitioned between ethyl acetate and water, the layers separated, the organic layer 
washed with brine, dried over magnesium sulfate, filtered and concentrated. Hie 
residue was triturated with hexanes/ethyl acetate to give a pale brown solid. Ttie 
solid was stirred in ethereal HCl for 1 hour to give the product, 6-(4-cyano- 
benzyl)-8-methyl-5,7-dioxo-6.7-dihydro-5H-tMazolo[3,2.c]pyrinu 
20 2-carboxylic acid (pyridin-4-ylmethyl)-amide hydrochloride, 0.102 g. MS (AP+) 
m/z (%): 432.1(100), 298.0 (30). 

EXAMPLE 86 

8-Methyl.5,7-^oxo-6-(3^xo-3-phenyl-propyl)-6,7-dihydro-5H- 
thiazolo[3^]pyriinidine-2-carboxylic acid 4-fhioro-beiiz]iaiDide 

25 In an 8 mL screw cap vial was added a solution of 8-methyl-5,7-dioxo- 

6,7-dihydro-5H-thiazolo[3,2-c]pyriniidine-2-caiboxylic add 4-fluon>- 
benzylamide,(0.033 g, 0.1 mmol) in dimethylformamide (1 mL), a solution of 

3- chloro-l-phenyl-propan-l-one (0.039 g, 0^ mmol) in dimethylfonnamide 

(0 J75 mL) and anhydrous cesium caibonate (0.075 g, 0.023 nmiol). The vial was 
30 capped and the reaction mixture was shaken for 24 hours at room temperaoue. 
The reaction mixture was filtered and the solvent was removed under vacuum. 
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Purification was carried out via leveise-phase HPIX (3% n-prq>anol in 
acetonitrile and 3% n-propanol in water as the eluent; C-18 column). 0.028 g 
(60%). MS (APCI), miz ([M+H1+) 466.5. 

EXAMPLES? 

8-MethyI-5,7-dioxo-6-(l-phenyI-ethyl)4;,7Hlihydro-5H- 
thiazolo[3^c]pyriinidine-2-carboxyllc add 4-fluoro-beD^lainide 

The reaction was run according to the procedure of Example 86. 

MS (APCD. m/z ([M+H]+) 438.4. 

EXAMPLE 88 

8-Methyl-5,7Hiioxo-6-(2-phenylmethanesulfonyl-ethyl)-6,7-dihydro-5H- 
thiazolo[3^]pyrimidine-2-carboxylic add 4-fluoro-benzylamide 
The reaction was run according to the procedure of Example 86. 

MS (APCD, m/z ([M+H]+) 516.5. 

EXAMPLE 89 

6-(5-Cyano-pentyI)-8-methyl-5,7-dloxa-6,7-dihydro-5H- 
thiazolo[3^c]pyriniidine-2-carboxylic add 4-fluoro-ben:^lamide 

The reaction was run according to the procedue of Example 86. 

MS (APCI), m/z ([M+H]+) 429.4. 

Example 90 

6-(E)-But-2-enyl-8-metfayl-5,7-dioxo-6,7-dihydro-5H* 
thiazolo[3,2-c]pyrimidine-2-carboxylic add 4-fluoro-beii^lamide 

The reaction was run according to the procedure of Example 86. 

MS (APO), m/z ([M+H]+) 388.4. 
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EXAMPLE91 
8-Methyl-5,7-^oxo-6-(E)-pent-2-enyl*<s7-^y^^ 
thiazoIo[3^c]pyriinidine-2-carboxylic add 4-fluoro-benzylaiiude 

The leaction was run according to the procedure of Example 86. 

5 MS (APCI). m/z ((M+H]+) 402.4. 

EXAMPLE92 
6-sec-Butyl-8-methyl-5,7-dioxo-6,7*4iihydro-5H-tli^ 
2-carboxyIic add 4-fluoro«beiizylaiiiide 

The reaction was run according to the procedure of Example 86. 

10 MS (APCI), m/z ([M+H]+) 390.4. 

EXAMPLE 93 
8-Methyl-6-(2-methyI-aUyl>5,7-dioxo-6^7-dihydro-5H- 
thia2olo[3^c]pyrimidine-2-carboxylic add 4-fluoro-benzylamide 
The reaction was run according to the procedure of Example 86, 

15 MS (APCD, m/z ([M+H]+) 388.4. 

EXAMPLE 94 
6-(l-Ethyl-propyl)-8-methyl-S,7-dioxo-6,7-dlhydro-5H- 
thiazoIo[3^c]pyrimidine-2-carboxyIic add 4-fluoro-beiiacylamide 
The reaction was run according to the procedure of Example 86. 

20 MS (APCI), m/z ([M+H1+) 404.4. 

EXAMPLE 95 

8-Methyl-5,7Hiioxo-6-pent-2-ynyl-6,7-dihydro-5H-thi^ 
2-Garboxylic add 4-fluoro-beiizylamide 

The reaction was run according to the procedure of Example 86. 

25 MS (APCD. m/z ([M+H]+) 400.4. 
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EXAMPLE96 
<H(2«Beiizene5ulfonyl-ethyl)-8-metbyl"5,7H^^ 
thiazolo[3^]pyriiiiidme-2-carboxylic acid 4-fluoro-benzylaniide 

The reaction was nm according to die procedure of Example 86. 

MS (APCD. m/z ([M+HO+) 502.5. 

EXAMPLE 97 

8-Methyl-6.(3-methyl-but-2-enyI)-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3^c]pyriinidine-2-carboxylic acid 4-fluoro-benzylaiiude 

The reaction was run according to the proceduxe of Example 86. 

MS (APCD, m/z ([M+H]+) 402.4. 

EXAMPLE 98 

6-[2-(4.IluonHbenzenesu]fonyl>ethyl]-8-methyl-5J'^oxo-6,7-dihyd^ 
thia2olo[3^-c]pyrimidine-2-carboxylic add 4-fluoro-benzylaiiude 

The reaction was run according to the procedure of Example 86. 
MS (APd), m/z ([M+H]+) 520.5. 

EXAMPLE 99 

6-[3-(4-Fluoro-phenyl)-3-oxo-propyl]-8-methyI-5J-dioxo-6,7-dihydro-5H^ 
thiazolo[3^c]pyrimidine-2-caiiioxylic acid 4-fluoro-beiizylamide 

The reaction was run according to the procedure of Example 86. 

MS (APCD. m/2 ([M+H1+) 484.4. 

EXAMPLE 100 
6-(2-Benzoylamiiio-ethylH-methyl-S,7-dioxo-6,7-dihydi^ 
thiazolo[3^]pyrimidine-2-carboxylic add 4-fluoro-beiizylamide 

The reaction was run according to the procedure of Example 86. 

MS (APCD, m/z ([M+H1+) 481.5. 
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EXAMPLElOl 

8-MethyI-5,7-dioxo-d-(2-phenoxyH£thyl)-6,7-d^ 
thiazolo[3,2<]pyriinidine-2-carboi7lic add 4-Ouoro-bm27laiiiide 

The reaction was nm according to the proceduie of Example 86. 

5 MS (APCD. miz ([M+H]+) 454.4. 

EXAMPLE 102 
6-(3,4.DicUoi^beii2yl)-5,7^Iioxo.6,7^BhydnH5H-t^^ 
2-carboxyIic add 4-methoxy-b«ia^lainide 

Uthium hexamethyldisilazane (0.9 mL, 1 M in THF, 0.9 mmol) was added 
10 to a solution of 6-(3,4-dichlorobenzyl)-thiazolo[3^-c]pyrimidine-5,7-dione 
(Example 12, Step A, 0.200 g, 0.61 mmol) in tetrahydrofuran (10 mL), under 
nitrogen at -72*'C. After 3 minutes, l-isocyanatometiiyl-4-methoxy-beiizene 
(0.22 mL, 1.5 mmol) was added. The reaction was stirred 15 minutes, then 
aqueous ammonium chloride was added, and the reaction allowed to warm to 
15 room temperature. EtOAc (50 mL) was added to the reaction, water layer was 

removed, and the organic layer was, dried (Na2 SO4) and evaporated. The residue 
' was chromatographed on sUica gel eluting with CH2CI2: EtOAc. 9:1. The isolated 

product was triturated witfi diethyl ether and dried in vacuum to give 45.2 mg 
(15%) of 6-(3,4.dichlon)benzyl)-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2- 
20 c]pyrimidine-2-caTboxylic acid 4-methoxy-benzylamide: mp 206-207*" C; 

MS (APa+). mIz (%): 493(15), 492(80), 490(100). 329(40), 326(55), 263(30). 
121(30). 

EXAMPLE 103 
4-[2-(4-Methoxy-ben2ylcarbamoyl).8-methyl-557-dioxo-7H- 
25 thiazolo[3^]pyrimidiD-6-ylmethyl]-beiizoic add methyl ester 

8-methyI-5,7Hiioxo-7H-thiazolo[3>c]pyrimidin-6.ylmeft^^ add 
methyl ester 

Step A: 8-Methyl-thiazoloI3,2-clpyiimidine-5,7-dione (4^5 g. 25.0 mmol) 
was suspended in dimethylfonnaroide (100 mL) under a nitrogen atmosphere. 
30 Cesium caibonate (8.96 g, 27.5 mmol) was added followed by 4-hromomethyl- 
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benzdc arid methyl ester (5.96 g, 26.0 mmol). The reaction was stined at 50°C 
for 4 houis. TTie solvait was evaporated in vacuo. TTie resulting solid was 
triturated with diethyl ether to give 8-niediyI-5,7-diaxo-7H-fliia2olo[3^- 
c]pyriniidin-6-ytaiethyl]-benzoic acid methyl ester (91%); MS (APa+), m/z (%): 

5 331(100), 661(15). 

4-[2-(4-Methoxy-beiizylcarbamoyl)-8-methyl-5,7-diow>-7H-tliiazolo[3^ 

c]pyrimidin-6-yhnethyI]-benzoic acid methyl ester 

Step B: The reaction was nin as in Example 102 to give 4-[2-(4-methoxy- 
benzylcaibamoyl)-8-methyI-5,7-dioxo-7H-thiazolo[3,2-clpyrimidin-6-ylmethyl]- 

10 benzoic acid methyl ester (23%): mp 163-165" C. MS (APa+), m/z (%): 
494(100), 331(50). 121(40). 

EXAMPLE 104 

4-(8-MethyI-5,7-dioxo-7H-thiazolo[3^]pyrimidin-6-ylmethyl)-benzoicacid 
tert>buty] ester 

15 The reaction was run as in Example 103, Step A, using 4-bromomethyl- 

benzoic acid tert-butyl ester. 4-(8-Methyl-5,7-dioxo-7H-thiazolo[3,2-c]pyrimidin- 
6-yhnediyl)-benzoic add tert-butyl ester was isolated (90%): mp 163-165*' C. 
MS (APa+), m/z (%): 373(90). 317(100). 

EXAMPLE 105 

20 4-[2-(3-Fiuoro>beiizylcarbamoyl>^methyI-5,7<dioxo-7H- 

thiazoloP,2<]pyriniidiii-6-yImethyl]-beiizoic add methyl ester 

8-Methyl-5,7-dioxo-7H-thiazolo[3.2-c]pyiimidin-6-ylmethyl>b«izoicacid 
methyl ester was treated as in Example 102 using l-flucHD-S-isocyanatomethyl- 
benzene. The resulting solid was purified by flash chromatogr^y on silica gel 

25 eluting with CH2Cl2:THF. 19:1 to give 4-[2-(3-fluoro-benzylcaibamoyl)- 

8-methyl-5,7-dioxo-7H-thiazolo[3.2-c]pyrimidm-6-ylmethyl]-benz(MC add methyl 
ester (36%): mp 209-211" C; MS (APa+). m/z (%): 482(100), 331(75). 
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EXAMPLE 106 
4-[2-(4-FluoitHbenzylcarbamoyl>8-methy^ 
c]pyriiiiidin-6-ylinethyI]-beiizoic add methyl ester 

8-Methyl-5 J-dioxo-7H-thiazolo[3;2-^]pyriinidin^^ acid 
5 methyl ester was treated as in Example 102 using l-fluoro-4-isocyanatomethyl- 
benzene. The resulting solid was purified by flash chromatogrq>hy on silica gel 
eluting with CH2Cl2:tetrahydrofuran, 24:1 to give 4-[2-(4-fluoro- 
benzylcaibamoyl)-8-methyl-5J-dioxo-7H-thiazolo[3^-c]pyrimidin-6-^ 
benzoic acid methyl ester (30%): mp >215°C; MS (APa+), m/z (%): 482(100). 
10 331(70). 

EXAMPLE 107 

6-(4-Cyano-beiizyl)-8-methyI-5,7-^oxo-6,7-dihydro-5H-thiazoIoI3,^ 
clpyriniidine-Z-carboxylic acid 4-fluoro-ben^lamide 

6-(4-Cyano-ben2yl)-8-methyl-S,7-dioxo-6,7-dihydro-5H- 

15 thiazolo[3^c]pyrimidine-2-carboxylic add 

Step A: The product of Exaniple 53, namely 8-methyl- 
thiazolo[3,2-c]pyriinidine-5,7-dione-2-caiboxylic acid was reacted with 
4-bromomethyl-benzonitrile according to the procedure of Example 103, Step A, 
to give 6-(4-cyano-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 

20 thiazolo[3,2-c]pyrimidine"2-carboxylic acid (36%); MS (APCI+), m/z (%): 
298(100). 

6-(4-Cyano-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3^-c]pyrim]dine-2«carboxylic acid 4-fluoro-benzylamide 

Step B: 6-(4-Cyano-benzyl)-8-methyl-5,7-dioxo-6,7-dihydn>5H- 
25 thiazolo[3,2-c]pyrimidine-2-carboxylic acid was treated as in Example 102 using 
l-fluoro-4-isocyanatomethyl-benzene. The crude product was chromatographed 
on silica gel eluting with CH2C]2:tetrahydrofuran, 19:1. The product was then 

triturated with diethyl ether and vacuum dried at room temperature to give 6-(4* 
cyano-bCTzyl)-8-methyl-5,7-<Boxo-6jKiihydro"5H-thiazolo[3,2-^]pyrin^ 
30 caiboxylic acid 4-fluoro-benzylamide (25%): mp >220'*C; MS (APa+). m/z (%): 
449(100). 298(85). 
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EXAMPLE 108 
8-Methyl-<H[4*(moiphoIme-4-sulfonyl)-I^^ 
5,7-dione 

The product from Example 53, namely 8-meAyl- 
5 thiazolo[3^-c]pyrimidine-5,7-ciione (586 mg, 32 mmol), 

4-moipholinosulfonylbenzyl bromide, (1.031 g, 32 mmol), cesium carbonate 
(1.105 g, 3.4 mmol) and dimethylformamide (9 mL) were stirred at room 
temperature overnight The dimethylformamide was removed on the rotary 
evaporator at eO^'C. The residue was partitioned between ethyl acetate (200 mL) 

10 and water (100 mL), the layers separated, the oiganic layer washed with brine 
(50 mL) and dried over magnesium sulfate, filtered and concentrated to a tan 
solid. Trituration with hexanes/ethyl acetate and filtration gave the product, 8- 
methyl-6-[4-(morphoIine-4-sulfonyl>benzyI]-thiazolo[3,2-c]pyrimidi^^^^ 
dione, as a tan solid, 1.195 g (88%). MS (APa+), m/z (%): 422.1(100), 

15 183.1 (25). 

EXAMPLE 109 

6-Ben2yl-8-methyl-5,7-Jioxo-6,7Hiihydro-5H.thiazoio[3;^clpyrimid^ 
2-carboxylic acid 3-methoxy-benzylamide 

The product of Example 33, Step B, namely 6-benzyl-8-methyl-5,7-dioxo- 

20 6,7-dihydro-5H-thiazolo[3,2-c]pyriniidine-2-carboxylic add (158 mg, 0.50 mmol) 
was dissolved in dimethylformamide (4 mL). Added were 3-methoxybenzyl 
amine (64 mg, 50 mmol), l-hydroxybenzotriazole hydrate (68 mg, 0.50 nwnol) 
and l-[3-(dimethylamino)propyl]-3-ethylcaibodiiniide hydrochloride (100 mg, 
0.52 mmol). The mixture was stirred overnight at room temperature. The reaction 

25 mixture was concentrated on the rotary evaporator. The residue was partitioned 
between ethyl acetate and water. The layers were separated, and the organic layer 
was washed with water, saturated sodium bicarbonate solution, and brine. The 
layers were separated, and the organic layer dried over magnesium sulfate, 
filtered, and evaporated in vacuo. The residue was triturated with diediyl 

30 ether/hexanes/ethyl acetate to give the product, 6-benzyl-8-methyl-5,7-dioxo-6,7- 
dihydn>5H-thiazolo[3,2-c]pyrimidine-2*carboxylic acid 3-methoxy-benzylaniide, 
164 mg (75%). MS (APa+), m/z (%): 436(100), 273(90). 
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EXAMPLE 110 
6-Benzyl'«-iiiethyl-5,7<^oxo^,7-difaydro-5H^ 
2-carboxyIic acid (teti^ydro-fimui-2-yliiietfayl)<uiiide 

The product of Exaixq)le 33, Step B, namely 6-benzyl-8-inethyl-5J-dioxo- 
5 6,7-dihydro-5H-thiazolo[3^K:]pyriinidine-2-caiboxylic add (158 mg. 0.50 nunol) 
was dissolved in dimethylfonnanude (4 mL). Added were tetrahydiofuifiiryl 
amine (51 mg. 50 mmol), 1-hydioxybenzotiiazole hydrate (68 mg, 0.50 mmol) 
and l-[3-(dimethylamino)propyl]-3-ethylcaibodiimide hydrochloride (100 mg;, 
0.52 mmol). The mixture was stirred 13 days at room tempffiiture. The reaction 

10 mixture was concentrated on the rotary evaporator. Hie residue was paititioned 
between ethyl acetate and water. The layers were separated, and the organic layer 
was washed with water, saturated sodium bicaibonate solution, and brine. The 
layers were separated and the organic layer dried over magnesium sulfate, filt^ed, 
and evaporated in vacuo to give the product, 6-benzyl-8-methyl-5,7-dioxo-6,7- 

15 dihydro-5H-thiazolo[3,2-c]pyrimidine-2-carboxylic acid (tetrahydro-furan-2- 
ylmethyl)-amide, 147 mg (73%). MS (APCI+), m/z (%): 400(100), 273(50). 

EXAMPLE 111 

{5-[2-(4-FIuoro-benzylcarbamoyl)-8-methyI-5,7-dioxo-7H-thiazolo[3,2. 
c]pyrimidme-6-ylmethyl]-isoxazol-3-yl}-carbamic acid methyl ester 
20 MS-APCI (M+1): 489.5 

EXAMPLE 112 

6.Benzyl-8-formyl-5,7-dioxo-6,7-dihydro-5H-thia2olo[3^c]pyrimidine-2- 
carboxylic acid 4«fluoro-benzylamide 

(l-Benzyl-2,6-dioxo-l^^,6-tetrahydro-pyrinddin-4-ylsulfianyl>acetl^ 

25 methyl ester 

Step A: 3-Benzyl-6-chloro-lH-pyrimidine-2,4-dione (23.7 g, 100 mmol), 
methyl thioglycolate (11 mL, 123 mmol), and dimethylformamide (100 mL) vicst 
heated at SS^'C for about one hour. Then triethylamine (15 mL, 108 mmol) was 
added, and the mixture heated at 70°C for 2 hours. Hie mixture was then stirred 

30 for 3 days at room temperature at which time more methyl thioglycolate (43 mL, 
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44.6 minol) and trietfaylamine (94.5 mL, 3D mmol) added, and the mixture 
was heated at 70**C for 1 hour. The volatiles were removed on a rotary evaporator 
(80*^0), and the residue was partitioned between ethyl acetate (400 mL) and water 
(400 mL). The layers were separated, and the organic layer was washed with 10% 
S aqueous citric acid solution (100 mL) and brine (100 niL), and dried over 

magnesium sulfate. The organic layer was filtered and concentrated. The aqueous 
washes were extracted again with ethyl acetate (400 mL) and the organic layer 
washed with brine (100 mL) and dried over magnesium sulfate, filtered and 
combined with the first ethyl acetate wash. The solution was concentrated to a 
10 yellow solid. The solid was triturated with ethyl acetate/hexanes (1:1), and die 
resulting solid collected by filtration; yield 18.6 g. MS (APa+), m/z (%): 
307.1(100). 275.0 (40). 

6-BeiizyI-5,7-dioxo-6,7-^ihydro-5H-thiazoIo[3Ac]pyri^ 
add methyl ester 

IS Step B: Neat dimethylfoimamide dimethylacetal (6 mL, 45 mmol) was 

added dropwise to a rapidly stirred solution of (l-benzyl-2,6-dioxo-l,2,3,6- 
tetrahydro-pyrimidin-4-ylsulfanyl)-acetic acid methyl ester (6.12 g, 20 nmiol) in 
tetrahydrofuran (250 mL) at 50°C. The solution was stirred at 50®C for 0.5 hour, 
and then was heated at 70°C on the rotary evaporator (no vacuimi) until the 

20 solvent boiled off. More tetrahydrofuran (200 mL) was added, and tiie mixture 
was stirred overnight at room temperature. Dioxane (50 mL) was added, and the 
reaction mixture was concentrated to a brown oil. The oil was purified by 
filtration through silica gel (70-230 mesh) using ethyl acetate/hexanes (1:1) as 
eluant; yield 2.94 g (46%). MS (APCI+), ra/z (%): 317.1(100), 259.0 (10). 

25 6-Ben2yl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^clpyrimidine-2-€arboxyIic 
acid 

Step C: 6-Ben2yl-5,7-dioxo-6,7-dihydn>5H-thiazoloI3,2,c]pyrimidine-2- 
carboxylic acid methyl ester (3.87 g, 12.2 mmol) was taken up in tetrahydrofuran 
(80 mL), and the solution was cooled to O^C. A solution of lithium hydroxide 
30 hydrate (0.49 g, 1 1 .9 mmol) in water (10 mL) was added dropwise over 3 minutes. 
The solution was stirred 12 minutes at OX, and was then poured into a separatory 
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fiinnel containing ethyl acetate (350 mL) and 10% citric acid soluticm (25 mL). 
The layers weie separated, the organic layer washed with brine (50 mL), dried 
over magnesium sulfate, and filtered. The organic layer was concentrated on the 
rotary without heating. The residue was triturated with diethyl ether, and the solid 
5 collected by liltration; yield 2.996 g (81%). MS (APa+), miz {Wo): 303.0 (20), 
259.0 (100). 

6-Beii37l-5,7-dioxo-6,7Hiihydro-5H-thiazolo[3A^ 
carboxyUc add 4*fluoro*benzyIamide 

Step D: 6-Ben2yl-5,7-dioxo-6,7-dihydio-5H-diiazolo[3,2,c]pyriniidine-2- 

10 carfooxylic add (2.25 g, 7.45 nunol) was mixed with l-hydroxybenzotriazole 
(1.02 g, 7.55 mmol), 4-fluorobenzyl amine (0.95 g, 7.6 mmol), and 
dimediylfonnamide (12 mL), and l-[3-(dimethylamino)piq[>yI]-3- 
ethylcaibodiimide hydrochloride (1.45 g, 7.6 mmol) was added. The mixture was 
stirred for 3 days at room temperature. The volatiles were removed on the rotary 

15 evaporator with a bath temperature at 65°C and the resulting residue was 

partitioned between ethyl acetate (300 mL) and water. The organic layer was 
washed with water (100 mL), sodium bicarbonate solution (2 x 50 mL), and brine 
(50 mL). TTie organic layer was dried over magnesium sulfate, filtered, and 
concentrated to a solid, which was triturated with hexanes/diethyl ether. The 

20 insoluble portion was collected by filtration, washed with diethyl ether, and dried; 
yield 2.599 g (85%). MS (APCI+), m/z (%): 410.0 (100), 259.0 (20). 

6-BrazyI<^fonnyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^^]pyri^^ 
carboxylic add 4-fluoro-benzylamide 

Step £: 6-Benzyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2,c]pyrimidine-2- 

25 caiboxylic acid 4-fluoro-benzylamide (2.09 g, 5.84 mmol) was taken up in 

dimethylformamide (7.5 mL), and phosphorus oxychloride (1.2 niL, 12.9 mmol) 
was added dropwise over 5 minutes. The reaction mixture was stirred for 0.5 hour 
at room temperamre, and then for 1.5 hours at 75**C. No starting material 
remained by mass spectrum analysis. Hie reaction mixture was cooled to room 

30 temperature, and was added dropwise to rapidly stirred water (150 mL). A yellow 
solid predpitated and was collected by filtration. The solid was taken up in ethyl 
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acetate/teti^ydiofuran, and the solution was dried over magnesium sulfate, 
filtered, and concentrated to a solid The solid was triturated with hexanes/ethyl 
acetate and collected. The solid was slurried in ethyl acetate and collected; yield 
0.665 g of 6-benzyl.8-formyl-5,7-dioxo.6,7-dihydro-5H- 
5 thiazoIo[3,2,c]pyrimidine-2-carboxyIic add 4-fluoro-benzylainide. An additional 
1.6 g of material was obtained in several portions by filtration through silica gel 
using dichloromethane/tetrahydrofuran, 95/5 as eluant. MS (APa+), m/z (%): 
438.0 (100), 287,0 (25). 

10 EXAMPLE 113 

6-Ben2yl-8-hydroxymethyl-5,7.dioxo-6,7-dihydro-5H- 
thiazolo[3^,c]pyrimidine-2-carboxyIic acid 4-fluoro-beiizylanude 

A portion of the aldehyde prepared in Example 112, Step E, namely 
6-benzy]-8-formyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^,c]pyriniidine-2- 

15 carboxyHc acid 4-fluoro-benzylamide, (0.31 g, 0.71 mmol) was taken up in 
letrahydrofuran (30 mL) and water (20 mL) containing sodium borohydride 
(0.21 g, 5.5 rranol), and the mixture was stimed at room temperature. After 
0.5 hour, no starting material remained. The reaction was quenched by addition of 
10% aqueous citric acid solution (5 mL). Brine (50 mL) was added, and the 

20 mixture was extracted with ethyl acetate (100 mL). The organic layer was washed 
with brine and dried over magnesium sulfate, filtered, and concentrated to a 
yellow oil. Hie oil was chromatographed on silica gel using ethyl acetate, then 
tetrahydrofunm as eluant; yield 0.024 g (6.5%) of 6-benzyl-8-hydroxymethyl-5,7- 
dioxo-6,7-dihydro-5H-thiazolo[3,2,c]pyrimidine-2-caiboxylic acid 4-fluoro- 

25 benzylamide. MS (APCI-), m/z (%): 438.0 (50), 287.0 (100). 

EXAMPLE 114 

6*(3,4-nuoitHbeiizyI)-8-methyl-5,7-dioxo-6,7*dihydro-5H«th^^ 
c]pyrimidioe-2-carboxyljc acid (2-niethoxy-pyridln-4-ylinethyl)-ainide 
30 hydrochloride 



Step A: 8-Methyl.5,7-dioxo-6,7-dihydro-5H-tliiazolo[3^]pyriiiildine- 
2-carboxylic acid (2-methoxy-pyridin-4-ylmethyl)-amide 
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8-Methyl-5jKiioxo-6J-dihydro-5H-thiazolo[3,2-clpyriim 
caiboxyUc acid (3.61 g) was dissolved in DMF (20 mL), To the solution was 
added 1-hydroxybenzotriazole hydrate (2.15 g) and 2-methoxy-4- 

5 aminomethylpyridine, followed by l-[3-(dimethyIamino)propyl]-3- 

ethylcarbodiimide hydrochloride (3.05 g). The mixture was stirred at room 
temperature ovemigjit. The DMF was removed in vacuum at 60** C. The residue 
was stirred in water, and the water was decanted. Hie residue was again stirred 
with water, and the resulting solid filtered. Tht solid was stirred with aqueous 

10 sodium bicarbonate, filtered, and air dried to give 8-methyl-5,7-dioxo-6,7- 

dihydro-5H-thia2olo[3,2-c]pyrimidine-2-carboxylic acid (2-methoxy-pyridin-4- 
ylmethylVamide (59% yield); MS (APCI+), m/z (%): 347(20), 174(100). 135(20), 
128(65). 

15 Step B: 6-(3,4-Fluoro-benzyl)-8-methyl-5,7-dioxo-6,7*dihydro-5H- 

thiazolo[3^c]pyrimidine-2.carboxylic acid (2-methoxy-pyridin-4-ylmethyl)- 
amide hydrochloride 

The product of Step (A), namely 8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-carboxylic acid (2-methoxy-pyridin-4-ylmethyl)- 

20 amide (200 mg, 0.58 mmol). was suspended in DMF (10 mL), and cesium 
carbonate (204 mg, 0.63 mmol) was added, followed by 3,4-difluorobenzyl 
bromide (0.08 mL, 0.63 mmol). After 17 hours, the DMF was removed in a 
vacuum at 70** C. TTie residue was mixed with THF and filtered through a pad of 
Celite over silica gel eluting with additional THF. The filtrate was evaporated in 

25 vacuo to an oil. The material was purified by chromatography on silica gel, 

eluting with CH2Cl2:THF (9:1) to give 6-(3,4-fluon)-benzyl)-8-methyl-5.7-dioxo- 
6,7-dihydro-5H-thia2olo[3,2-c]pyrimidine-2-cart)Oxylic acid (2-methoxy-pyridin- 
4-ylmethyI)-amide (30% yield). The residue was dissolved in THF (2 noL) and 
treated with HCl/diethyl ether (1 M, 0.2 mL). Hie resulting solid was isolated by 

30 filtration and dried in a vacuum at 55''C to give 6-(3,4-fluoro-ben2yl)-8-methyl- 
5,7-dioxo-6,7-<iihydro-5H-thiazolo[3,2-c]pyrinudine-2-carboxylic acid (2- 
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methoky-pyridin-4-ylmethyl>ainide hydrochloride; MS (APCI+), m/z (%): 
473(100), 309(30). 

The invention compounds of Fonnula I have been evaluated in standard 
assays for their ability to inhibit the catalytic activity of various MMP enzymes. 
5 Hie assays used to evaluate the biological activity of the invention compounds are 
well-known and routinely used by those skilled in the study of MMP inhibitors 
and their use to treat clinical conditions. 

The assays measure the amount by which a test conxpound reduces the 
hydrolysis of a thiopeptolide substrate catalyzed by a matrix metalloi»oteinase 

10 enzyme. Such assays are described in detail by Ye et al., in Biochemistry, 
1992;31(45):11231-11235, which is incorporated herein by reference, 

Thiopeptolide substrates show virtually no decomposition or hydrolysis at 
or below neutral pH in the absence of a matrix metalloproteinase enzyme. A 
typical thiopeptolide substrate commonly utilized for assays is Ac-Pro-Leu-Gly- 

15 thioester-Leu-Leu-Gly-OEt A 100 fiL assay mixture will contain 50 mM of N-2- 
hydroxyethylpipera2ine-N'-2-ethanesulfonic acid buffer C*HEPES," pH 7.0), 
10 mM CaCl2, 100 /iM thiopeptolide substrate, and 1 mM 5,5'-dithio-bis-(2-nitro- 
benzoic acid) (DTNB). The thiopeptolide substrate concentration may be varied, 
for example from 10 to 800 ^M to obtain and values. The chan^ in 

20 absorbance at 405 nm is monitored on a Thermo Max microplate reader 
(molecular Devices, Menlo Park, CA) at room temperature (22**C). The 
calculation of the amount of hydrolysis of the thiopeptolide substrate is based on 
E412 = 13600 M'^ cm-1 for the DTNB-derived product 3-carboxy- 
4-nitrothiophenoxide. Assays are carried out with and without matrix 

25 metalloproteinase inhibitor compounds, and the amount of hydrolysis is compared 
for a determination of inhibitory activity of the test compounds. 

Several representative compounds have been evaluated for their ability to 
inhibit various matrix metalloproteinase enzymes. Table 1 below presents 
inhibitory activity for compounds from various classes. In Table 1, MMP-IFL 

30 refers to full length interstitial coUagenase; MMP-2FL refCTs to full length 
Gelatinase A; MMP-3CD refers to the catalytic domain of stromelysin-1; 
MMP-7FL refers to fiill length matrilysin; MMP*9FL refers to fiill length 
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Gelatinase B; MMP-13CD refers to the catalytic domain of collagenase 3; and 
MMP-14CT> refers to tiie catalytic domain of MMP-14. Test compounds were 
evaluated at various concentrations in order to detennine their respective 
ICso values, the micromolar concentration of conq)ound required to cause a 50% 

5 inhibition of catalytic activity of the respective enzyme. 

It should be appreciated that the assay buffer used with MMP-3CD was 
50 mM N-morpholinoethane sulfonate ("MES") at pH 6.0 rather than the HEPES 
buffer at pH 7.0 described above. 



wo 02/064599 



PCT/IB02/00313 




wo 02/064599 



PCT/IB02/00313 




wo 02/064599 



PCT/1B02/00313 




wo 02/064599 



PCT/1B02/00313 




wo 02/064599 



PCT/IB02/00313 




wo 02/064599 



-152- 



PCT/IB02/00313 




wo 02/064599 



PCT/1B02/00313 




wo 02/064599 



-154* 



PCT/1B02/00313 




VD 



wo 02/064599 



PCT/IB02/00313 



-155- 



2 



o 



^- 

a. 
c 

■l 

U 

CO 

> 

o 

m 
U 



m 
o 

cu 

s 
s 



o 

S 



a 

5 



E o 

cd Z 

K 



o 
m 
A 



o 

A 



CM 



O 
<N 



O 

m 

A 



o 

m 

A 



00 

o 

CM 

o 



CN 




CO 



00 



wo 02/064599 



PCT/IB02/00313 



-156- 



c 

o 
U 

s 

s 

u 

ha 
> 

o 
m 
U 



Cl. D 

o 



o 

Q 



o 

-J 



2-. 



e. O 



s 

u 

2 



"5. 



OS 

o\ 

CM 

r4 



o 
o 



o 
o 
o 

CM 
SO 




OS 



wo 02/064599 



PCT/1B02/00313 




wo 02/064599 



PCT/IB02/00313 




wo 02/064599 



-160- 



PCT/1B02/00313 




wo 02/U64599 



PCT/IB02/00313 



-162- 



e 

(3 



r 

cn 
3 

3 
o 

u 



^2 



2 



o 



O 

cL -J 



o 

a, -J 



a. Q 



E 



o 
o 



o 
o 




I 



>1 si"' 

8 



CM 

in 



wo 02/0645W 



PCT/IB02/00313 




wo 02/U64599 



PCT/IB02/00313 



-164- 



c 
o 

U 



cd 

t: 

U 



0) 

> 



O 

u 









so 


o 
m 

A 


>10C 


MMP-09 
FL 


>30 


OOK 


MMP-07 
FL 


>30 


OOK 


MMP-03 
CD 


>100 


00 
^0 


MMP-02 
FL 


>30 


OOK 


MMP-OI 
FL 


>30 


OOK 


MMP-13 
CD 


0 045S 





2 

CO 



a> 




wo 02/064599 



PCT/1B02/00313 




wo 02/064599 



PCT/IB02/00313 




wo 02/064599 



PCT/IB02/00313 




wo 02/064599 



PCT/1B02/00313 



-169- 



CO 

a. 



CO 

> 

I 

o 
•n 



f2 



0.0 

s 



o 



o 



a. 
2 



2^ 

2 



ci. O 
2 



CO 



o 
m 
A 



o 



o 

en 

A 



O 



o 



o 

OS 

o 
o 



o 
m 
A 



o 

A 



O 
m 

A 



o 
m 
A 



O 
m 
A 



O 
vo 
o 





0\ 



o 



wo 02/064599 



PCT/1B02/00313 



-171- 



d, 

in 

fiL 
S 

1 

U 

S2 
> 

I 

o 

u 



J2 
a 



5 
u 

s 



MMP-14 
CD 


>30 


>30 


MMP-09 
FL 


o 
o 


>30 


MMP-07 
FL 


OOK 




MMP-03 
CD 


OOK 


>30 


MMP-02 
FL 


OOK 


>30 


MMP-Ol 
FL 


OOK 


>30 


MMP-13 
CD 


0.0370 


0.2050 




wo 02/064599 



-172- 



PCT/1B02/00313 




wo 02/064599 



PCT/1B02/00313 



-173- 



o 
U 

c 
*5 
r 

0) 

U 

CO 



> 

3 

o 
m 

U 



u 

E 



E c> 



MMP-14 
CD 


>30 


>30 


MMP-09 
FL 


>30 




MMP-07 
FL 


>30 


o 
m 

A 


MMP-03 
CD 


00 


>30 


MMP-02 
FL 


>30 


>30 


MMP-01 
FL 


>30 




MMP-13 
CD 


0 0R60 


1.8500 




-z 



o 



wo 02/064599 



PCT/1B02/00313 




wo 02/064599 



PCT/IB02/00313 




wo 02/064599 



PCT/IB02/00313 




wo 02/U64599 PCT/IB02/0O313 

-178- 



"-8 



o 



o 
2 



m 
o 



o 
U 

CO 

C 

1 

u 

> 

3 
o 
U 



o 



2 



2 si 



o 
o 
o 

ri 



2 
2 
u 

CO 




00 



wo 02/064599 



PCT/IB02/00313 



-179- 



Qu Q 



ON 

o 



o 



o 

U; 
m 

a. 

C 

1 

cn 
> 

I 

O 
m 

U 



i2 



a. 



2q 



Q 



o 
2 



CL Q 

2^^ 
2 



S 

u 

E 

o6 



-22 
02 



8 




00 

oo 



wo 02/064599 



PCT/1B02/00313 



-180- 



c 
o 

U: 

w 
c 

1 

U 

3 

S2 
> 

o 
»n 

U 



X) 
cs 
H 



o 

a. -J 



o 
2 



o 



2 



o 

cL -J 
2 



2^ 
5 



o 
m 

O 



o 
o 

o 





ON 
00 



wo 02/064599 



PCT/1B02/00313 



-181- 



o 
U 



S 

.£ 
'5 
r 

u 

CO 

> 



o 
«n 
U 



o 

a, ^ 
2 



o 



9 
a. 



2 



o 

a. ^ 



a. Q 

S w 



2 
o 
5 

55 



Cl. . 

E o 

X 

(1) 



o 
o 
vo 




wo 02/064599 



PCT/IB02/00313 



-182- 



c 

6 

Ui 



(3 



> 



o 



i 



-8 



0\ 

o 

a. J 
2 



9 , 
IS 



o 

oLD 
2 W 



O- 



2 



2 



U3 



o 
o 
o 

d 




0\ 



wo 02/064599 



PCT/1B02/00313 



-183- 



§ 
U 

c 

1 

U 



o 
U 



«2 



CL. O 



o 
2 



o 



O 

2 



o 
2 



2 



5 



s 




y/0 02/064599 



PCT/IB02/00313 



2 



0\ 



o 



o 
ft- Q 

2 



o 



o 



a- O 
SO 



o 
m 
A 



u 

00 




CO Z 

s 



ON 



wo 02/064599 



PCT/1B02/00313 




wo 02/064599 



186- 



PCT/IB02/00313 



o. Q 



On 
O 



o 
2 



O 

do 
u 



c 
o 

IS 
S 
c 

1 

U 

CO 

o 

«n 
U 



i2 



2u 



9 

O 

5 
m 



a . 



o 
o 

00 

d 



o 
d 




wo 02/064599 



PCT/1B02/00313 



-187- 



c 

§. 

v> 

a. 



ta 

r 

U 



> 



o 
m 

U 



3 



cL a 



ON 

o 



a. H 



to 

2 ■ 



<N 
O 

ft, -J 

2 



2u 

2 



ft. O 
2 



S 
u 



E o 



o 
o 



d 




ON 



wo 02/064599 



PCT/IB02/00313 



-188- 



c 
o 
U 

CA 

2 



CQ 

t: 



> 

o 
U 



On 
O 



o 



o 

a. D 



o 
2 



o 

a. J 



u 

B 

U 

5 
55 



0) 

E o 
c2 




wo 02/064599 



PCT/1B02/00313 



-189- 




wo 02/064599 



PCT/1B02/00313 



-190- 




wo 02/064599 



PCT/1B02/00313 



-191- 




wo 02/064599 



PCT/1B02/00313 




wo 02/064599 



PCT/1B02/00313 



-193- 



e 

o 
U 

CO 

2 



U 



12 
> 

I 

O 
O 



X) 

j2 



ON 



o 



o 

dL D 



o 



2 tu 



o 

12 



2 

CO 



E o 
tt3 




E 

CO 
X 

o 
c 



c 
E 

CQ 
X 



c 



CO 



wo 02/064599 



PCT/IB02/00313 



-194- 

Further, IC50 inhibition of MMP-13CD by the compounds of Examples 
111 and 114 is 0-17 micromolar and 0.0155 micromolar, respectively. 

The foregoing data establish that the invention compounds of Fbrmula I 
are potent inhibitors of MMP enzymes, and are especially useful due to their 
5 selective inhibition of MMP-13. Because of tiiis potent and selective inhibitory 
activity, the invention compounds arc especially useful to treat diseases mediated 
by the MMP enzymes, and particularly those mediated by MMP-13. 

Administration of a compound of Formula I, or a pharmaceutically 
acceptable salt thereof, to a mammal to treat the diseases mediated by MMP 
10 enzymes is preferably, althou^ not necessarily, accomplished by administering 
the compound, or the salt thereof, in a pharmaceutical dosage form. 

The compounds of the present invention can be prepared and administered 
in a wide variety of oral and parentera] dosage forms. Thus, the compounds of the 
present invention can be administered by injection, that is, intravenously, 
15 intramuscularly, intracutaneously, subcutaneously, intraduodenally, or 
intraperitoneally. Also, the compounds of the present invention can be 
administered by inhalation, for example, intranasally. Additionally, the 
compounds of the present invention can be administered transdermally. It will be 
obvious to those skilled in the art that the following dosage forms may comprise 
20 as the active component, either a compound of Formula I or a corresponding 
pharmaceutically acceptable salt of a compound of Formula 1. The active 
compound generally is present in a concentration of about 5% to about 95% by 
weight of the formulation. 

For preparing pharmaceutical compositions from tiie compounds of the 
25 present invention, pharmaceutically acceptable carriers can be either solid or 

liquid. Solid form preparations include powders, tablets, pills, capsules, cachets, 
suppositories, and dispersible granules. A solid carrier can be one or more 
substances which may also act as diluents, flavoring agents, solubilizers, 
lubricants, suspending agents, binders, preservatives, tablet disintegrating agpnts, 
30 or an encapsulating material. 

In powders, die carrier is a finely divided solid which is in a mixture with 
the finely divided active component 
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In tablets, the active component is mixed with the caiiier having the 
necessary binding properties in suitable proportions and compacted in the shap^ 
and size desired. 

The powders and tablets preferably contain from 5% or 10% to about 70% 
5 of the active compound. Suitable carriers are magnesium carbonate, magnesium 
stearate, talc, sugar, lactose, pectin, dextrin, stardi, gelatin, tragacanth, 
methylcellulosc, sodium carboxymethylcellulose, a low melting wax, cocoa 
butter, and the like. The term "preparation" is intended to include tiie formulation 
of the active compound with encapsulating material as a carrier providing a 

10 capsule in which the active component, with or without othCT carriers, is 

surrounded by a carrier, which is thus in association with it Similarly, cachets and 
lozenges are included Tablets, powders, capsules, pills, cachets, and lozenges can 
be used as solid dosage forms suitable for oral administration. 

For preparing suppositories, a low melting wax, such as a mixture of fatty 

15 acid glycerides or cocoa butter, is first melted and the active component is 

dispersed homogeneously therein, as by stirring. The molten homogenous mixture 
is then poured into convenient sized molds, allowed to cool, and thneby to 
solidify. 

liquid form preparations include solutions, suspensions, and emulsions, 
20 for example, water or water propylene glycol solutions. For parent^ injection, 
liquid preparations can be formulated in solution in aqueous polyethylene glycol 
solution. 

Aqueous solutions suitable for oral use can be prepared by dissolving the 
active component in water and adding suitable colorants, flavors, stabilizing, and 

25 tiiickening agents as desired. 

Aqueous suspensions suitable for oral use can be made by dispersing the 
finely divided active component in water with viscous material, such as natural or 
synthetic gums, resins, methylcellulose, sodium carboxymethylcellulose, and 
other well-known suspending agents. 

30 Also included are solid form preparations which are intended to be 

converted, shordy before use, to liquid form preparations for oral administration. 
Such liquid forms include solutions, suspensions, and emulsions. These 
preparations may contain, in addition to the active component, colorants, flavors. 
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stabilizers, buffers, artificial and natural sweeteners, dispersants, thickraiers, 
solubilizing agents, and the like. 

The pharmaceutical preparation is preferably in unit dosage fomL In such 
foim, the preparation is subdivided into unit doses containing appropriate 
5 quantities of the active conqx)nmt The unit dosage form can be a packaged 
preparation, the package containing discrete quantities of prq)aration, such as 
packeted tablets, capsules, and powders in vials or ampoules. Also, the unit 
dosage fonn can be a capsule, tablet, cachet, or lozenge itself, or it can be the 
appropriate number of any of these in packaged form. 

10 The quantity of active component in a unit dose preparation may be varied 

or adjusted from 1 to 1000 mg, preferably 10 to 100 mg according to tiie particular 
application and the potency of the active component The conqxisition can, if 
desired, also contain other compatible ther^utic agents. 

In therapeutic use as agents to inhibit a matrix metalloproteinase enzyme 

IS for the treatment of atherosclerotic plaque rupture, aortic aneurism, heart failure, 
restenosis, periodontal disease, corneal ulceration, cancer metastasis, tumor 
angiogenesis, arthritis, or other autoimmune or inflammatory disorders dependent 
upon breakdown of connective tissue, the compounds utilized in the 
pharmaceutical method of this invention are administered at a dose that is 

20 effective to inhibit the hydrolytic activity of one or more matrix metalloproteinase 
enzymes. The initial dosage of about 1 mg/kg to about 100 mg/kg daily will be 
effective. A daily dose range of about 25 mg/kg to about 75 mg/kg is preferred. 
Tht dosages, however, may be varied depending upon the requirements of the 
patient, the sev^ty of the condition being treated, and the compound being 

25 enq>loyed. Determination of the proper dosage for a particular situation is witfiin 
the skill of the art. Generally, treatment is initiated with smaller dosages which are 
less than the optimum dose of the compound. Thereafter, the dosage is increased 
by small increments until the optimum dfect und^ the circumstance is reached. 
For convenience, the total daily dosage may be divided and administered in 

30 portions during the day if desired. Typical dosages will be from about 0.1 mg/kg 
to about 500 mg/kg, and ideally about 25 mg/kg to about 250 mg/kg, such that it 
will be an amount which is effective to treat tfie particular disease being prevented 
or controlled. 
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The following examples illustrate typical fonnulations provided by the 
invention. 

FORMULATION EXAMPLE i 

Tablet Fomulation 



Ingredient Amount(mg) 

Bicyclic pyiimidine of Exan4)Ie 3 25 

Lactose 50 

Com starch (for mix) 10 

Com starch (paste) 10 

Magnesimn stearate (I %) 5 

Total 100 



The bicyclic pyiimidine of Example 3, lactose, and com starch (for mix) 
are blended to unifomMty. The com starch (for paste) is suspended in 200 mL of 
water and heated with stirring to form a paste. The paste is used to granulate the 
mixed powders. The wet granules are passed through a No. 8 hand screen and 
dried at 80**C. The dry granules are lubricated with the 1% magnesium stearate 
and pressed into a tablet Such tablets can be administered to a human from one to 
four times a day for treatment of atherosclerosis and arthritis. 

FORMULATION EXAMPLE 2 
Preparation for Oral Solution 



Ingredient Amount 

Bicyclic pyrimidine of Example 4 400 mg 

Scwbitol solution (70% NJ .) 40 mL 

Sodium benzoate 20 mg 

Saccharin 3 mg 

Reddye lOmg 

Cherry flavor 20 mg 

Distilled water q.s. 100 mL 
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The sorbitol solution is added to 40 mL of distilled water, and the bicyclic 
pyrimidine of Example 4 is dissolved therein. The saccharin, sodium benzoate, 
flavor, and dye are added and dissolved. The volume is adjusted to 100 mL with 
distilled water. Each milliliter of syrup contains 4 mg of invention compound. 

5 FORMULATION EXAMPLE 3 

Parenteral Solution 

In a solution of 700 mL of propylene glycol and 200 mL of water for 
injection is suspended 20 g of tiie compound of Example 17. After suspension is 
complete, tiie pH is adjusted to 6.5 with IN sodium hydroxide, and the volume is 
10 made up to 1000 mL with water for injection. The formulation is sterilized, filled 
into 5.0-mL ampoules each containing 2.0 mL, and sealed under nitrogen. 

As matrix metalloproteinase inhibitors, the compounds of Formula I are 
useful as agents for the treatment of multiple sclerosis. They are also useftil as 
agents for the treatment of atherosclerotic plaque rupture, restenosis, periodontal 
IS disease, corneal ulceration, treatment of bums, decubital ulcers, wound repair, 
heart failure, cancer metastasis, tumor angiogenesis, arthritis, and oth^ 
inflammatory disorders dependent upon tissue invasion by leukocytes. 
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CLAIMS 

What is claimed is: 

1. A compound of Fimnula I 




or a phannaceuticaUy acceptable salt thereof, 
wherran: 

" — " is absent or is a bond; 

X is O, S, SO, SO2. CH2, C = O, CHOH, NH, or NR5; 
Y is O or S; 

r1 is H, (0)nCi-C6 alkyL (Ph substinited alkyl. NO2. NR^r^, chO, or 
halo; 

r2, r3, and independently are hydrogen, halo, C1-C5 alkyl, substituted 
Ci-Cg alkyl, C2-C6 alkenyl, substituted C2-C6 alkenyl, 
C2-C10 aikynyl, substituted C2-C10 alkynyl, (CH2)m OH. 
(CH2)ni 0R5, (CH2)m cycloalkyl, (CHzhn substituted cyctoaJkyl, 
CHOH (CH2)ni aryl, CHOH (CH2)in substituted aryl, 
CHOH (CH2)in heteroaiyl, CHOH (CH2)ni substituted heteroaryl. 
(C02)n(CH2)ni aryl. (C02)n(CH2)ni substituted aryl. 
(C02)n(CH2)m heteroaiyl, (C02)n(CH2)in substituted heteroaiyl, 
(C02)n(CH2)m caibocycle, (C02)n(CH2)in substituted 
caibocycle, (C02)n(CH2)in heterocycle, iCOM^Tha 
substituted heterocycle, (C02)n(CH2)ni NR^R^, (CH2)m-S(O)0- 
2-(CH2)n-aryl, CH(Ci-C6 alkyl)-aryl. (CH2)niN(H) C(=0)aryl, 
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10 



15 



20 



25 2. 



(CH2)m-S(O)0.2-(CH2)n-substitutBd oyl. CH(Ci-C6 alkyl)- 
substituted aiyl, (CH2)niN(H)C(=0) substituted aryl, 
C(=0)N(R5)-(CH2)niaryl, C(=0)N(R5)-(CH2)ni substituted aryl. 
C(=0)N(R5)-(CH2)ni hetetoaiyl, C(=0)N(R5HCH2)m8«b8tituted 
heteroaiyl, OC-(CH2)maryl. CaC-(CH2)in substituted aryl, 
OC-(CH2)m-hetKoaryl, C^-(CH2)m substituted heteroaryl, 
OC-(CH2)ni carbocycle, OC-(CH2)m substituted caibocycle, (CH2)m- 
O-aiyl, (CH2)ni-0-substituted aryl. (CH2)m COR^. iCH.2>m CONR5r6 

NH 

II 

(CH2)niCNR5R6 



(CH2)m CNR5r6, or {CHxha C02R^; m is an integer from 0 to 6; 
r5 and independently are hydrogen, Cj-C^ alkyl, substituted Cj-Cg 

alkyl. (CH2)m aryl, (CH2)in substituted aiyl, (CH2)m heteroaryl, 
or (CH2)ni substituted heteroaryl, or R^ and R^ are taken together 
witii die nitrogen atom to which they are attached complete a 3- to 
7-membered ring containing carbon atoms, the nitrogen atcnn 
bearing and R^, and optionally 1 or 2 hetraoatoms 

independentiy selected from O, S, and NR^, wherein R^ is as 
defined above; and 
n is 0 or 1 ; with the proviso tiiat R^ and R^ are not both selected fnnn 
hydrogen and Cj-Cg alkyl. 

A compound of Fbrmula n 



R 




O 
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or a phannaceutically acceptable salt tfiereof , 
wherein: 

X is O, S, SO, SO2, CH2, C = O, CHOH, NH, or Nr5; 

r1 is H, (0)nCi-C6 alkyl. (0)n substituted Ci-Cg alkyl. NO2, NR5r6 
5 CHO,orhalo; 

r2, r3, and independentlyaie hydrogen, halo, Ci-C^ alkyl, substituted 
C1-C6 alkyl, C2-C6 aUcrayl, substituted C2-C6 alkenyl, 
C2-C10 alkynyl, substituted C2-C10 alkynyl, (CH^zhn 
(CH2)m 0R5, (CH2)in cycloalkyl, (CH2)in substituted cycloalkyl, 
10 CHOH (CH2)m aiyl, CHOH (CH2>m substituted aiyl, 

CHOH (C3i2>m heteroaiyl. CHOH (CH2)m substituted h^eioaiyl, 
(C02)n(CH2)m aryL (C02)n(CH2)m substituted aryl, 
(C02)n(CH2)n) heteroaiyl, (C02)n(CH2)in substituted heteroaryl, 
(C02)n(CH2)in caibocycle. (C02)n(CH2)in substituted 
.15 caibocycle. (C02)n(CH2)inheterocycle,(C02)n(CH2)nj 

substituted heterocycle, (C02)n(CH2)in NR5r6, (CH2)in-S(O)0- 
2-(CH2)n-aryl. CH(Ci-C6 alkyl)-aryl. (CH2)niN(H) C(=0)aryl, 
(CH2)m-S(0)o_2-(CH2)n-substituted atyl, CH(Ci-C6 allgrl)- 
substimted aryl, (CH2)inN(H)C(=0) substituted aryl, 

20 C(=0)N(R5).(CH2)niaiyl, C(=0)N(R5HCH2)m substituted aiyl, 

C(=0)N(R5)-(CH2)ni heteroaryl, C{=0)N(R5)-(CH2)mSubstituted 
heteroaryl, C^-(CH2)inaryl. OC-(CH2)in substituted aryl, 
OC-(CH2)in-heteroaryl, OC-(CH2)in substituted heteroaryl, 
C^-(CH2)in caibocycle, OC-(CH2)in substituted caibocycle, iCH.2>m- 

25 O-aiyl, (CH2)ni-0-substituted aryl, (CH2)m C0R5, (CH2)m CONR5r6, 

NH 
1 

(CH2)mCNR5R6. 
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s 

I 

(CH2)m CNR5r6, or (CH2)m C02R5; m is an integer from 0 to 6; 

r5 and r6 independently are hydrogen, Ci-Cg alkyl, substituted 
5 Ci-Ce alkyl, (CH2)m (CRlhn substituted aryl, (CH2)m 

heteroaryl, (CH2)m substituted heteroaryl, or r5 and R^ are taken 
together with the nitrogen atom to which they are attached 
complete a 3- to 7-membered ring containing carbon atoms, the 
nitrogen atom bearing R^ and R^, and optionally 1 or 2 
10 heteroatoms independendy selected from O, S, and NR2^ wherein 

r2 is as defined lubove; and 

n is 0 or 1 ; with the proviso that r2 and R^^ are not both selected from 

hydrogen and Cj-Cg aikyl; 

A compound of Formula m 



r1 



15 




m 



o 

or a phannaceutically acceptable salt diereof ; 
wherein: 

r1 is H, (0)nCi-C6 alkyl, (0)n substituted Ci-Cg alkyl, NO2, NR5r6 
CHO, or halo; 

20 r2, r3, and r4 independently are hydrogen, halo, Ci-C^ alkyl, substituted 

Ci-Cg alkyl, C2-C6 alkenyl, substituted C2<^ alkenyl, 
C2-C10 alkynyU substituted C2-C10 aUtynyl, (CH2)m OH, 
(Caiha OR^. (CH2)ni cycloalkyl, (CRiho substituted cycloalkyl, 
CHOH (CH2)ni aryl, CHOH (CH2)m substituted aryl, 

25 CHOH (CH2)inheteioaiyl. CHOH (CH2)]n substituted heteroaiyl. 
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(C02)n(CH2)m aryl- (C02)n(CH2)m substituted aryl. 
(C02)n(CH2)ni heteroaryl, (CX)2)n(CH2)m substituted heteroaryl, 
(C02)n(CH2)ni carbocycle, (C02)n(CH2)ni substituted 
caibocycle,<C02)n(CH2)m heterocyck, (C02)n(CH2)ni 
5 substituted heterocycle. (C02)n(CH2)ni NR^R^. (CH2)m-S(0)o. 

2-(CH2)n-aryU CH(Ci-C6 alkyl)-aryl. (CH2)inN(H) C(=0)aiyl, 
(CH2)in-S(0)o-2-(CH2)n-substittited aryl. CH(Ci-C6 alkyl)- 
substituted aiyl, (CH2)inN(H)C(=0) substioited aiyl, 

C(=0)N(R5HCH2)maiyl. C(=0)N(R5HCH2)in substituted aiyl, 
10 C(=0)N(R5)-(CH2)ni heteroaryl, C(=0)N(R5)-(CH2)inSubstituted 

heteroaryl, OC-(CH2)inar)^. OC-(CH2)m substituted aryl, 
OC-(CH2)in-hetMoaryI, OC-(CH2)in substimted h^eroaryl, 
OC-(CH2)m carbocycle, OC-(CH2)ni substituted carbocycle, (CRiha- 
0-aryl, (ai2)in-0-substituted aryl, (CH2)m C0R5, (CH2)in CONR5r6, 

15 NH 

I 

(CH2)mCNR5R6 

S 

i 

20 (CH2)m CNR5r6, or (CH^zhn C02R5; m is an integer from 0 to 6; 

and R^ independently are hydrogen, Ci-Cg alkyl, substituted 

Ci-Cfi alkyl, (CH2)m aryl, (CH2)in substituted aryl, (CH2)in 
heteroaryl, (CH2)ni substituted hetooaryl, or R^ and R^ are tdceo 
together with the nitrogen atom to which they are attached 
25 complete a 3- to 7-membered ring containing carbon atoms, the 

nitrogen atom bearing R^ and R^, and optionally 1 or 2 
heteroatoms independentiy selected from O, S, and NR^, whodn 
r2 is as defined above; and 
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n is 0 or 1; with the proviso that R2.and are not both selected from 
hydrogen and Ci-Cg alkyl. 

The compound according to Clsam 1 of Formula DI, or a phannaceuticaUy 
acceptable salt thereof, selected from: 

6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thia2olo[3^-c]pyrimidine-2-carbothioic acid benzylamide; 

6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyriniidine-2-caibothioic acid 4-niethoxy-benzylaniide. 

6-Benzyl-2-(3-phenyl-propionyl)-thiazolo[3^-clpyriinidine- 
5,7-dione; 

6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2- 
c]pyiimidine-2-carboxylic acid prop-2-ynylanude; 

6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2- 
c]pyiimidine-2-carboxylic acid (piperidin-4-ylinethyl>-aniide 
hydrochloride; 

6-Ben2yl-2-(l-hydroxy-3-phenyl-allyl>8-methyl- 
thia2olo[3,2-c]pyriinidine-5,7-dione; 

6-Benzyl-2-(l-hydroxy-3-phenyl-prop-2-ynyl)-8-niethyl- 
thiazolo[3»2-c]pyrimidine-5,7-dione; 

6-Benzyl-2-(hydroxy-phenyl-methyl>thiazolo[3^-<:]pyriinidine- 
5,7-dione; and 

6-Benzyl-2-(l-hydroxy-3-phenyl-pn)pyl)- 
thiazoIo[3^-c]pyrimidine-S,7-dione. 

4. A compound of Formula IV 



25 




rv 



0 



or a pharmaceutically acceptable salt thereof. 



3. 

5 
10 
15 
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r1 is H, (0)nCi-C6 alkyl, (0)n substituted Ci-Cg alkyl, NO2. NR5r6, 
CHO.orhalo; 

r2, r3, and R^ indq)endently are hydrogen, halo, Ci-Cg alkyl, substituted 
Ci-Cg alkyl, C2-C6 altenyl, substituted C2-C6 alkenyl, 
C2-C10 alkynyl, substituted C2-C10 alkynyl, (Ca.2>m OH. 

(CH2)ni 0R5, (CH2>m cycloalkyl, (CR2>m substituted cycloalkyl, 
CHOH (CH2)ni aryl, CHOH (CH2)m substituted aryl. 
CHOH (CH2)m heteroaryl, CHOH (CH2)m substituted heteioaryl. 
(C02)n(CH2)ni aiyl, (C02)n(CH2)in substituted aryl, 
(C02)n(CH2)ni heteroaryl, (C02)n(CH2)in substituted heteroaryl. 
(C02)n(CH2)ni caibocycle, (C02)n(CH2)m substituted 
carbocycle, (C02)n(CH2)in heterocycle, (C02)n(CH2)ni 
substituted heterocycle, (CX)2)n(CH2)in NR5r6, (CH2)ni-S(0)o. 
2-(CH2)n-aryl, OKCi-Cg alkyl)-aryl, (CH2)mN(H) C(=0)aryl. 
(CH2)m-S(O)0.2-(CH2)n-substituted aryl. CH(Ci-C6 alkyl)- 
substituted aryl, (CH2)inN(H)C(=0) substituted aryl, 

C(=0)N(R5)-(CH2)maryl. C(=0)N(R5HCH2)m substituted aryl, 
C(=0)N(R5)-(CH2)in heteroaryl, C(=0)N(R5HCH2)mSubstituted 
heteroaryl, OC-(CH2)inaryl, OC-(CH2)m substituted aryl. 
C^-(CH2)ni-heteroaryl, OC-iCH2ha substituted heteroaryl, 
C^-(CH2)ni caibocycle. OC-(CH2)ni substituted carbocycle, (CH2)ni- 
O-aryl, (CH2)in-0-substituted aryl, {Ctl2hn C0R5, (CH2)in (X)NR5r6 

NH 
I 

(C3l2)niCNR5R6 
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S 

(CH2)in CNR5r6 or (CH2)ni C02R5; m is an integer from 0 to 6; 
r5 and independently are hydrogen, Ci-Cg alkyl, substituted 

Ci-Ce alkyl, (CH2)in aiyl (CH2)in substituted aryl, (CH2)m 
hetemaryl, (CH2)in substituted heteroaryl, or r5 and R^ are taken 
together with the nitrogen atom to which they are attached 
complete a 3- to 7-membeied ring containing caibon atoms, the 
nitrogen atom bearing r5 and R^, and optionally 1 or 2 
heteioatoms independently selected from O, S, and NR^, wherein 
r2 is as defined above; and 
n is 0 or 1 ; with the proviso that r2 and R^ are not both selected from 
hydrogen and Ci-Cg alkyl. 

5. The compound according to Claim 1 of Formula IV, or a pharmaceuticaUy 
acceptable salt thereof, selected from: 

6-Benzyl-8«methyl-5,7-dioxo-6,7-dihydro-5H- 
oxazolo[3,2-c]pyriniidine-2-carboxylic acid benzyl ester; 

6-Benzyl-5,7-dioxo-6,7-dihydro-5H-oxa2olo[3,2-c]pyrimidine- 

2-cari)oxylic acid benzyl ester, 

6-Benzyl-5.7-dioxo^,7-dihydro-5H-oxazolo[3,2-c]pyrimidine-2- 

carboxylic acid benzylamide; 

6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
oxazolo[3,2-c]pyrimidine-2-carboxylic acid 4-methoxy-benzylamide; 

6-Benzyl-8'.methyl-5,7-dioxo-6,7-dihydro-5H-oxazolo[3,2- 
c]pyriniidine-2-carboxylic acid (pyridin-4-ylmethyl)-amide; and 

6-Ben2yl-8-methyl-5,7-dioxo-6,7-dihydro*5H-oxazolo[3,2. 
c]pyiiniidine-2-cart)oxylic acid (benzo[l,3]dioxol-5-ylmethyl>amide. 
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6. A conqKNind of Fonnula V 




or a phannaceudcally acceptable salt thereof, 

wherein r1 is hydrogen, iOyCi-Ce (0)n substituted 

Ci-C6 alkyl. r2 is (C02)n(CH2)m aryl. (C02)n(CH2)m 
substituted aryl, R^ is (CH2)m C02R^, (CH2)in CONR5r6 
CHOH (CH2)m aryl. CHOH (CH2)m substituted aryl, CHOH 
(CH2)m heteroaryl, C3IOH (CH2)m substituted heteroaryl, 
(C02)n(CH2)in aryl, (C02)n(GH2)m substituted aryi, 
(C02)n(CH2)ni heteroaryl, (COihii^lhn substituted heteroaryl, 
(C02)n(CH2)m cartxxjycle, (C02)n(CH2)in substituted 
carbocycle, (C02)n(CH2)in heterocycle, (CX)2)n(CH2)m 
substituted heterocycle; 

m is 0 to 6; 

nisOorl;or 



A conq)Ound of Fonnula VI 



r1 



4-V^-<R^ 



VI 



- T 

or a pharmaceutically acceptable salt thereof, 
wherein: 

X is O, S, SO, SO2, CH2. C = O, CHOH, NH, or NR5; 
YisOorS; 
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r1 is H, (0)nCi-C6 alkyl; (0)n substituted Ci-Ce al^yl- NO2. NR5r6, 
CHO, or halo; 

r2, r3, and R^ indq)OTdraitly are hydrogen, halo, Ci-Ce aUqrl, substituted 
Ci-Cg alky], C2-C6 alkenyl' substituted C2-C6 alkrayl, 
C2-C1O alkynyl, substituted C2-C10 alkynyl, (CH2)ni OH, 
(CH2)nj 0R5, (CH2)nj cycloalkyl. (CH2)ni substituted cycloaUorl, 
CHOH (CH2)ni aryl. CHOH (CH2)nj substituted aryl, 
CHOH (CH2)ni heteroaiyl, CHOH (CH2hR substituted heteroaryl. 
(C02)n(CH2)m aryl (C02)n(CH2)ni substituted aryl, 
(C02)n(CH2)in heteroaiyl, (C02)n(CH2)ni substituted heteroaryl, 
(C02)n(CH2)m carbocycle, (C02)n(CH2)m substituted 
caibocycle, (C02)n(CH2)m heterocycle, (CX)2)n(CH2)in 
substituted heterocycle, (CX)2)n(CH2)in NR5r6, (CH2)m-S(O)0- 
2-(CH2)n-aryl, CH(Ci-C6 alkyl)-aryl, (CH2)mN(H) C(=0)aiyl. 
(CH2)ni-S(O)0_2-(CH2)n-substituted aryl. CH(Ci-C6 alkyl)- 
substituted aiyl. (CH2)niN(H)C(=0) substituted aiyl. 

C(=0)N(R5)-(CH2)maryl. C(=0)N(R5)-(CH2)ni substituted aryl, 

C(=0)N(R5)-(CH2)in heteroaryl. C(=0)N(R5HCH2)mSubstituted 

heteroaryl. C=C-(CH2)niaryl, OC-(CH2)ni substituted aryl. 

OC-(CH2)in-heteroaryl, OC-(CH2)in substituted heteroaryl. 

OC-(CH2)in caibocycle, CM:-(CH2)m substituted caibocycle, (CH2)m- 

0-aiyl. (CH2)ni-0-substituted aryl, (CH2)m C0r5, (CH2)m CONr5r6, 

NH 
I 

(CH2)n,CNR5R6 
S 

B 

(CH2)m CNR5r6, or (CRiha C02R5; m is an integer from 0 to 6; 
m is 0 to 6; 
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r5 and independently are hydrogen, Ci-Cg alkyl, substituted 

Ci-Ce alkyl, (CH2)m aiyl, (CH2)in substituted aryl, (CH2)m 
heteioaiyl, (CH2)in substituted heteroaryl, or R5 and R^ are taken 
together with the nitrogen atom to which they are attached 
5 conq)lete a 3- to 7-membered ring containing carbon atoms, the 

nitrogen atom bearing R^ and R^, and optionally 1 or 2 
heteroatoms independently selected from O, S, and NR2, wherein 
r2 is as defined above; and 

n is 0 or 1 ; with the proviso that R^ and R^ are not both selected £com 
10 hydrogen and Ci-Cg alkyl; or 

A compound of Fbimula Vn 



vn 



o 

or a phannaceutically acceptable salt thoeof, 
wherein: 

15 " — " is absent or is a bond; 

r1 is H, (0)nCi-C6 alkyl. (0)n substituted Ci-Ce alkyl, NO2, NR5r6 
CHO, or halo; 

r2 r3, and R^ independently aie hydrogen, halo, Ci-Cg alkyl, substituted 
C1-C6 alkyl, C2-C5 alkenyl, substituted C2-C6 alkoiyl, 

20 C2-C10 alkynyl, substituted C2-C10 alkynyl, (Ctl'^ OH, 

(CH2)ni 0R5, (CH2)m cycloalkyl, (CH2)in substituted cycloalkyl. 
CHOH (CH2)in aryl CHOH (CH2>m substituted aryi. 
CHOH (CH2)ni heteroaryl, CHOH (CR2>m substituted heteroaryl, 
(C02)n(CH2)ni aryl, (C02)n(CH2)m substituted aryl, 

25 (C02)n(CH2)ni heteroaryl, (C02)n(CH2)in substituted heteroaryl. 
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(C02)n(CH2)in caibocycle, (CX)2)n(CH2)ni substituted 
caibocycle,<C02)n(CH2)ni heteiocycle, (002)n(CH2)in 
substituted heterocycle, (C02)n(CH2)m NR^R^. 
(CH2)m-S(0)o.2-(CH2)n-aryl, CH(Ci-C6 alkyl)-aryl, 
(C3J2)niN(H) C(=0)aiyl, (CH2)m-S(0)o.2-(CH2)n-substituted 
aryl, CH(Ci-C6 alkyl)-8ubstituted aiyl, (CH2)niN(H)C(sO) 
substituted aryl, 

C(sO)N(R5HCH2)maryl. C(=0)N(R5HCH2)m substituted aryl. 
C(=0)N(R5).(CH2)ni heteroaiyl. C(=^)N(R5HCH2)inSubstituted 
heteroaryl, C^-(CH2)inaryl, OC-(CH2)iii substituted at^ 
OsC-(CH2)ni-heteroaiyl, OC-(CH2)in substituted heteroaiyl, 
C^-(CH2)in caibocycle, C^-(CH2)m substituted caibocycle, (CH2)in- 
0-aryl, (CH2)m-0-substituted aryl. (CH2)in COR^. iCB.2>m CONR5r6 

NH 

II 

(CH2)mCNR5R6, 

S 

II 

(CH2)ni CNR^R^. or {CR2)m C02R5; m is an integer from 0 to 6; 
r5 and r6 independently are hydrogen, Cj-Cg alkyi, substituted 

Ci-Cfi alkyl, (CH2)m aiyl, (CH2)in substituted aryl, (CH2)m 
heteroaryl. (CH2)in substituted heteroaiyl. or R^ and R^ are taken 
together with the nitrogen atom to which they are attached 
complete a 3- to 7-membeied ring containing caibon atcmis, the 
nitrogen atom bearing R^ and R^, and optionally 1 or 2 
heteroatoms independently selected from O, S, and NR^, wherein 
R^ is as defined above; and 
n is 0 or 1; with the proviso that R^ and R^ are not both selected from 
hydrogen and Cj-Cg alkyl. 
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7. The compound according to Claim i, or a phannaceutically acceptable salt 
thereof, selected from: 

6-Ben2yl-8-mediyl-5,7-dioxo-l^,6,7-tetrahydro-imidazo[1.2- 
c]pyrimidine-2K:aiboxylic add (benzo[13]dioxol-5-ytaiethyl)-amide; 
5 6-Benzyl-l,8-dimcthyl-5,7-dioxo-l,5,6,7-tetrahydro-imidazo[l^- 
c]pyrimidine-2-carboxyIic acid (benzo[l,3]dioxol-5-ylmethyl)-amide; 

6-Ben2yl-l,8-dimethyl-5,7-dioxo-l,5,6,7-tetrahydro-imidazo[l^- 
c]pyrimidine-2-carboxylic acid benzylamide; 

6-Ben2yl-l,8-<limethyl-5,7-dioxo-l,5,6J-tetrahydro-imidazo[l> 
10 clpyrimidine-2-carboxylic acid 4-methoxy-benzylamide; 

6-BenzyH-methyl-5,7-dioxo-l,5,6,7-tetrahydro-imidazo[l,2- 
c]pyrimidine-2-carboxylic acid 4-methoxy-benzylamide; 

6-(4rMethoxy-ben2yl)-l-methyl-5,7-dioxo-l,5,6J-tetrahydn> 
iirddazo[l^-c]pyrimidine-2-caiboxylic acid 4-methoxy-ben2ylamide; 
15 6-(4-Methoxy-benzyl)-1.8-dimethyl-5,7-dioxo-l^,6,7-tetrahydro- 
imidazo[l^-c]pyrimidine-2-carboxylic acid (pyridin-4-yhnethyl)-amide; 

6-Benzyl-5,7-dioxo-23,6,7-tetrahydro-5fl-thiazolo[3> 
c]pyrimidine-2-caiboxylic acid benzyl ester 23-Dihydroxypn)pionic acid 
benzyl ester, 

20 6-Benzyl-5,7-dioxo-23,6,7-tetrahydrD-5H-thiazolo[3,2- 

c]pyriniidine-2-carboxylic acid pyridin-4-ylmethyl ester hydrochloride; 

6-Ben2yl.l,5J-trioxo-U,3,5,6J-hexahydro-l^hhiazolo[3,2- 
c]pyrimidine-3-carboxyIic acid benzyl ester; 

6-BenzyH,8-dimethyl-5.7-dioxo-l,5,6,7-tetrahydn)-imidazo- 
25 [l,2-c]pyrimidine*2-carboxylic acid 4-methoxy-benzyl ester; and 

6-Benzyl-3-ethoxy-23-dihydrdo-oxazolo[3,2-c]pyrimidine-5,7- 

dione. 

8. The compound according to Claim 1 of Fonnula Vm 
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r1 




vm 



or a phaimaceutically acceptable salt thereof, wherran: 
r1 is H, CH3, CH2OH or CHO 

r2 is (C02)(CH2)ni aryl. (C02)(CH2)m substituted aryl, 

(C02)(CH2)ni heteroaryl, (C02)(CH2)in substituted heleroaiyl, 
C(=0)N(R5HCH2)m-aryI. C(=0)N(R5HCH2)m substituted aryl, 
C(=0)N(R5)-(CH2)ni heteroaryl, C(=0)N(R5HCH2)m substituted 
heteroaryl, OC-iCH2>m C^<CH.2)ja substituted aiyl, 
OC-{Ctl2)m heteroaryl, or C^-(CH2)in substituted heteroaryl, 
whoein R^ is hydrogen or methyl; 

r3 is hydrogen or fluoro; 

r4 is C2-C6 alkenyl, substituted C2-C6 alkenyl, Ci-C^ substituted 
Ci-Cg alkyl, C2-C10 alknyl, substituted C2-C10 alfcnyl, 
(CH2)niCOR5. (CH2)niS(0)o.2-(CH2)n aryl, C(=0)N(R5). 
CH2)niaryl, (CH2)ni-0-aryl, (CH2)mS(0)o-2-(CH2)n substituted 
aryl, C(=0)N(R^)-CH2)in substituted aryl, (CH2)in-0-substituted 
aryl. iC02>n(Pi2)m (C02)n(CH2)in substituted aryl, 
(C02)n(CH2)ni heteroaryl, (C02)n(CH2)m substituted heteroaryl, 
(C02)n(CH2)in carbocycle, or (C02)n(CH2)in substituted 
carbocycle, wherein 

nisOorl; 

m is an integer of from 0 to 6; and 
r5 is as defined above for Formula I. 
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9. The compound according to Claim 8, or a phannaceutically acceptable salt 
thereof, wherein: 
r1 isHorCHs; 

r2 is C(=0)N(R5HCH2)ni aryl, C(=0)N(R5)-(CH2)m substituted aiyl. 
C(=0)N(R5HCH2)mheteroaryl, C(=0)N(R5HCH2)mSubstituted 
heteroaryl, «-(CH2)maryl OC-(CH2)inSubstituted aryl, C^- 
(CH2)inheteroaryl, or (>C-(CH2)niSubstituted heteroaryl, wherein 

R^isHormediyl; 
r3 is hydrogen or fluoro; 

r4 is (C02)n(CH2)niaryl. (C02)n(CH2)mSubstituted aryl, 

(C02)n(CM2)mheteroaryl, (C02)n(CH2)mSubstimtedhetero 
(C02)n(CH2)mCaibocycle, or (C02)n(CH2)niSubstituted 

carbocycle, wherein: 
n is 0 or 1, and 

m is an integer of from 0 to 6; or 

The compound according to Claim 8, or a pharmaceudcally acceptable salt 

thereof, wherein: 

RlisHorCHs; 

r2 is CsC-(CH2)niaryl, C^-(CH2)mSubstituted aryl, 

<^-(CH2)mheteroaryl, or OC-(CH2)niSttbstituted heteroaryl, 
wherein: 

mis 1; 

R3 is hydrogen or fluoro; and 

R4 is (C02)n(CH2)ni aiyl, (C02)n(CH2)m substituted aryl, 

(C02)n(CH2)ni heteroaryl, (C02)n(CH2)ni substituted heteroaryl, 
(C02)n(CH2)m carbocycle, or (C02)n(CH2)m substituted 
carbocycle, wherein 

n is 0 and mis l;or 
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Hie compound according to Clarai 8, or a phannaceutically acceptable salt 

thereof, wherein: 

RlisHorC3H3; 

R2 is C(=0)N(R5HCH2)maryl» C(=0)N(R5HCH2)inSubstituted aiyl, 
C(=0)N(R5HCH2)nihcteroaiyl, orC(=0)N(R5)- 
(CH2)inSubstituted heteroaryl, 

whereinmis 1 andR^isHorCHs; 

r3 is hydrogen or fluoro; and 

r4 is (C02)n(CH2)inaryl (C02)n(CH2)mSubstituted aryl 

(C02)n(CH2)mheteroaryl, (C02)n(CH2)inSubstituted heteroaryl, 
(C02)n(CH2)mcart)ocycle, or (C02)n(CH2)inSnbstituted 

carbocycle, wherein 
n is 0 and mis 1. 

ITie compound according to Claim 8, or a phannaceutically acceptable salt 
thereof, selected from: 

4.[8-Methyl-5,7-dioxo-2-(3-phenyl-prop-l-ynyl)-7H-thiazolo[3^. 
c]pyrimidin-6-ylmethyl]-benzoic acid; 

4-{2-[3-(4-Methoxy-phenyl>-prop-l-yny]]-8-methyl-5J-dioxo-7H. 
thia2olo[3,2-c]pyrimidin-6-ylmethyl}. benzoic acid; 

4-{2-[3-(4-Fluoro-phenyl).prop-l-ynyl]-8-methyl.5,7.dioxo-7H- 
thiazolo[3,2-c]pyrimidin-6-ylmethyl}-benzoic acid; 

4-{2-[3.(3.Methoxy-phenyl)-prop-l-ynyl]-8-meAyl-5,7-dioxo-7H- 
thiazolo[3,2-c]pyrimidin-6-ylmethyl}-benzoic acid; 

4-{2-[3-(3,4-Difluon>-phenyl>prop-l-ynyl]-8-methyl-5,7-dioxo- 
7H-thiazolo[3^-K:]pyrimidin-6-ybnethyl}-ben2x>ic acid; 

6-Benzyl-8-methyl.2-(3-pyridin-4-yl-prop-l-ynyl)-thiazolo[3,2. 
c]pyrimidine-S,7.dione; 

6K3,4-l>icMoro-ben2yl)-8-methyl-2<3-pyridin-4-yl-pn>p-l^ 
thiazolo[3^-^]pyrimidine-S,7-dione; 
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6-(3,4-Dichl(TO-benzyl)-2-[3-(2-methoxy-pyridin-^^ 
ynyl]-8-methyl-thiazolo[3,2-c)pyrimidine-5,7-dione; 

6-Benzyl-8-methyl-2-phenylethynyl-thiazolo[3^K:]pyrM 

dione; 

6K4-Bromo-benzyl).2-[3-(3-inethoxy-phenyl^prop-l^ 
methyl-thia2olo[3^-c]pyriimdine-5,7-dione; 

4-{243K3-Methoxy-phenyl)-prop-l-ynyl]-8-methyl.5J.^^ 
thia2olo[3^-c]pyrimidin.6-ylmethyl}-benzenesulfon 

4-{2-[3.(3.Huoro.4-methoxy-phenyl)-prop-l-ynyl]-8-ine%^ 
dioxo-7H-thiazolo[3^.c]pyriinidin-6-ylmethyl}.benzoic acid; 

6.(4.Fluoro.benzyI)-8-methyl-2.(3.phenyl-pn)p.l-ynyl). 
thiazolo[3,2.clpyriiiiidine-5,7-dione; 

6-Benzyl-8-metiiyl-2-(3-phenyl-piDp-l-ynyl>thiazolo[3^- 

c]pyiimidine-5,7-dione; 

6-(3»4-Dichloro-benzyl>2-[3K3-methoxy.phenyl>prop-l-ynyl]-^^ 
methyl-thia2olo[3,2-c]pyriinidine-5,7-dione; 

6-(4-Methanesulfonyl-benzyl)-8.methyl-2.(3-pyridin-4-yl-pr^ 
ynyl)-thiazolo[3,2-c]pyrimidine-5,7-dione; 

4-{2.[3K3-Methoxy-phenyl)-piop-l-ynyl]-8-methyl-5J-dioxo-7H- 
thia2olo[3,2-clpyriniidin-6-ylmethyl}-benzoiiitrile; 

4.[8.Methyl-5,7.dioxo-2-(3-phenyl-prop-l-ynyl)-7H-thiazolo[3^- 

c]pyrimidin-6-ylniethyll-benzoic acid; 

2-[3K3-Methoxy-phenyl)-prop-l-ynyl]-8.inethyl-6-[4-(2H- 
5-yl)-benzyl]-thiazolo[3^-c]pyriinidine-5,7-dione; 

6.BenzyI-2«[3-(3-methoxy-phenyl)-piop-l-ynyl]-8-ixie^ 
thiazolo[3t2.c]pyrimidine-S,7.dione; 

6-Benzyl.8-methyl-2-(3-phenyl-prop-l-ynyl>-thiazoIo[3> 
c]pyrimidine-5,7.dione; 

2-[3-(3-Methoxy.phenyl)-prop-l-ynyl]-8-niethyl-6-[4- 
(morphoUne.4-caibonyl)-ben2yl]-thiazolo[3^-<:)pyriim 

8-Methyl-6-[4-(moiphoUne.4.sulfonyl>benzyl]-2-(3-pyridin.4^^ 
prop-l-ynyl)-thiazolo[3^-clpyriinidine-5,7-dione; 
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2-[3-(4-Fluan)-phenyl>prDp-l-ynyl]-8-methyl-6-(2-<)xo^ 
benzopyrm-6-ylmethyl)-thiazolo[3;2K;lpyiiniidine-^ 

2-[M3-Methoxy-phenyl)-pn)p-l-ynyl]-8-methyl-6-(2-oxo-2H-l- 
ben20pyran-6-ylmelhyl)-tWazolo[3^^:]pyriinidine-^ 
5 4-[8-Methyl-5,7-dioxo-2K4-phenyl-bm-l-ynyl>7H-thiazoto^^ 

c]pyrimidin-6-ylmethyl]-brozoic add; 

4-[8-MethyI-5J-dioxo-2-(6-phenyl-hex-l-ynyl)-7H-thia^^ 
c]pyrimidin-6-yhnethyl]-benzoic acid; 

4-[8-Methyl-5jKlioxo-2-(5-phenyl-pent-l-ynyl)-7H-thiazolo[3> 

10 c]pyiiniidin-6"ylmethyl]-benzoic acid; 

4-[8-MethyI-5J-dioxo-2K7-phenyl-hept-l.ynyl)-7H-thiazolo[3;2- 

c]pyrimidiii-6-ylinethyl]-benzoic acid; 

(4-{2-[3-(3,4-I>ifluoro-phenyl)-pn>p-l-ynyl]-8-methyl-5,7-dioxo- 
7H-thiazolo[3,2-c]pyrimidin-6-ylmethyl }-phenyl)-acetic acid; 
15 6-(3-Ruoro-beii2yl)-8-methyl-2-(3-pyridin-4-yl-prop-l-ynyl)- 
thiazolo[3^-c]pyrimidine-5,7-dione; 

6-(3,4.Difluon)-benzyl>8-methyl-2-(3-pyridin-4.yl-pro^ 
thiazolo[3,2-c]pyriimdiiie-5,7-dione; 

6-(3-Fluoro-benzyl>2-t3<2-methoxy-pyridin-4-yl>prop-l-ynyU^^ 
20 inethyl-thiazolo[3,2-c]pyrimidine-5,7-dione; 

[3-(8.Methyl-5,7-dioxo-2-phenylethynyl-7H-thiazolo[3^- 
c]pyrinudin-6-ylmethyl>-phenyl]-acetic acid; 

6K4-Bromo-ben2yl>2-[3-(4-fluoro-3-methoxy-phenyl)-prop-l- 
ynyl]-8-methyl-thiazolo[3^-c]pyriinidine-5,7-dione; 
25 4.{2-[3-(3-Methoxy-phenyl>prop-l-ynyll-8-methyl-5,7-^oxo^ 
thiazolo[3^K:]pyrimidin-6-ylmethyl}-NJ^<limeA^^ 

4-{2-[3-(3-Fluoro-4-methoxy-phenyl)-prop-l-ynyl]-8-ineA 
dioxo-7H-thiazolo[3^<]pyrimidin-^ylmethyl}<yclohexanecaiboxy 
add; 

30 6-(3,4-IMfluoro-benzyl>2-[3K3,4^fluoro-phenyl^pK>^ 
methyl-thiazolo[3»2-clpyriinidine-5,7-dione; 

4-[8-Methyl-5jHiioxo-2-(3-phenyl-prop-l-ynyl)-7H-tiiia2olo[3,2^ 
clpyrimidin-6-ylinethyl]-cyclohexanecarboxylic acid; 
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2-ChIon)-4-{2.[3K3-methoxy.phenyl)-prop-l-ynyl]-8-n^^ 
dioxo-7H-thia2olo[3,2-c]pyriinidin-6-ylinethy^ acid; 

2-[3H[4-Huoro-phenyl)-piop-l-ynyl]-6K4-methanes^^ 
ben2yl)-8-methyl-thiazolo[3,2<]pyiiinidine-5,7^one; 
5 4-{ 2-[3K4-Huoio-3-methoxy-"phenyl)-prop-l-ynyl]-8-methyl-5 ,7- 

dioxo-7H-thia2olo[3^-c]pyiiiBidin-6-ylmethyl }-benzonitrile; 

(3-{2-[3-{4-Huom-3-methoxy-phenyl>prop-l-ynyl]-8-methyl-5,7- 
dioxo-7H-thiazolo[3^-c]pyriimcUn-6-ylmethyl}-phenyl)-^^ acid; 

(4-{2-[3-(3-Methoxy-phenyl)-prop-l-ynyl]-8-inethyl-5,7-dioxo- 
10 7H-thiazolo[3^-c]pyriimdin-6-ylinethyl }-phenyl)-acetic acid; 

6-(3,4-Difluoro-benzyl)-8-methyl-2-(3-phenyl-prop-l-ynyl)- 
thia2oIo[3^-c]pyriniidine-5,7-dione; 

2-[3-(3-Methoxy-phenyl)-prop-l-ynyi]-8-methyl-6-[4- 
(thiomoipholine-4-caibonyl>benzyl]-thia2olo[3^<]pyrimidine-5 
15 8-Methyl-2K3-pyridin-4-yl-prop-l-ynyl)-6-[4-(thiomorphoU^^ 
sulfonyl>-benzyl]-thiazolo[3,2-clpyrimidine-5,7-dione; 

2-[3-(4-Huoro-3-medioxy-phenyl>prop-l-ynyl]-8-methyl-6-(2- 
oxo-2H-l-benzopyran-6-ylmethyl)-thiazolo[3,2<lpyriiiiitf^^ 
and 

20 2-[3-(3-Methoxy-4-niethyl-phenyl)-prop-l-ynyl]-8-methyl-6-(2- 
oxo-2H-l-ben2opyian-6-ylmethyl>thiazolor3^]pyrim 
The compound according to Claim 8, or a pharmaceutically acceptable salt 
thereof, selected from: 

6-BCTzyl-5J-dioxo-6,7-dihydro-5H-ttuazolo[3,2K:lpyriniidine-2- 
25 caiboxylic acid benzylamide; 

6-Ben2yl-5J-dioxo-6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine-2- 
caiboxylic acid biphenyl-4-ylamide; 

6-Benzyl-5J-dioxo-6,7-dihydro-5H-thiazolo[3;2-c]pyriniidine-2- 
carboxylic acid (pyridin-4-ylmethyl)-amide hydrochloride; 
30 6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2- 
c]pyriiiiidine-2-caifooxy]ic acid 3-f]uon>-benzylamide; 

6-BenzoyI-5J-dioxo-6J-dihydro-5H-thiazolo[3,2-clpyrimidine-2- 
carboxylic acid benzylamide; 
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6-(3,4'I>ichloio4)enzyl)-5,7^oxo-6J-dihydn)-5H-^ 

c]pyriinidine-2-carboxyUc acid benzylainide; 

6-(4^hlQro-benzyl)-5J-dioxo-6J-dihydro-5H-fliiaM^ 

c]pyriinidine-2-caitx>xylic add bmzylamide; 
5 6-(4-ChI<m)-benzyl>5J-dioxo-6jHfihydix>-5H-thia^^ 
clpyriinidine-2"Carboxylic acid 3,4-dicMon)-benzylaniide; 

5J-Dioxo-6-pyridin-4-ylmethyl-6J-dihydiD-5H-thiazolo[3^^ 
c]pyriniidine-2-carboxylic add benzylamide hydrochloride; 

6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydn>-5H-thia2olo[3^- 

10 c]pyrimidine-2-caiboxylic acid benzylamide; 

6-Benzyl-8-methyl-5,7-^oxo-6,7-dihydro-5H-thiazoloI3> 
c]pyriinidine-2-carboxylic add 4-methoxy-benzylainide; 

6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydro-'5H-thiazolo[3^- 
c]pyriniidine-2-caibozylic add 3,4-dichlorobenzylamide; 
15 6-Benzyl-5J-dioxo-6J-dihydro-5H-thiazolo[3;2-c]pyriimdin©-2- 
caiboxylic add (pyridin-4-ylmethyl)"amide hydrochloride; 

6-BenzyI-8-metfiyl-5,7-dioxo-6,7-dihydro-5H-thia2olo[3;2- 
c3pyrimidine-2-caiboxyIic acid 2,4-dichloro-ben2ylaiiiide; 

6-Benzyl-8-methyl-5.7-dioxo-6,7-dihydro-5H-fliiazolo[3^- 
20 c]pyrimidine-2-cart)oxylic acid 3-methyl-beiizylamide; 

6-Benzyl-8-methyI-5.7-dioxo-6,7-dihydro-5H-thiazolo[3,2- 
c]pyrimidine-2-cart>oxylic add 4-fluoro-benzylaimde; 

*6-Benzyl.8-formyl-5,7-dioxo-6J-dihydn)-5H-thia2o^ 
c]pyriimdine-2-carboxylic add 4-methoxy-ben2ylamide; 
25 6-Ben2yl-8-inethyl-5J-dioxo-6J-dihydro-5H-thia2olo[^ 
c]pyriniidine-2-cari)oxylic add (lH-indol-5-ylinethyl)-amide; 

6-Benzyl.8-methyl-5J-dioxo-6jKfihydiTo-5H-thiazolo[3;^^ 
c]pyriinidine-2-carix>xyIic acid (thiazoI^ylmediyl)-aimde hydrochloride; 
6-Ben2yl-8-methyl-5J-dioxo-6,7-dihydro-5H-thia2olo[3^- 
30 c]pyriinidine-2-cari3oxylic acid (pyridin-4-ylinethyl>aiiiide hydrocMcmde; 

6-Ben2yl-8-methyl-5,7-dioxo-6,7-dihydio-5H-thia2olo[3^- 
c]pyriinidine-2-carix>xylic acid (6-methoxy-pyridin-3-ylmethyl)-amide; 
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6-Benzyl-8-methyl-5J-dioxoH6J-dihydio-5H-tWazolo[3 
c]pyrimidine-2-cailK)xylic acid (6-methoxy-pyridin-3-ylmethyl)-aiiiide 
hydrochloride; 

6-Ben2yl-8-methyl-5J-dioxo-6J-dihydio-5H-thiazoloP^- 
5 c]pyrimidine-2-caiboxylic acid (imidazoI24-b]thia2ol-6-ylinethyl)-aimde; 

6-Benzyl-8-methyl-5,7-dioxo-6J-dihydro-5H-thiazolo[3;2- 
c]pyrimidine-2-caxboxylic acid (l-methyl-lH-pyra2ol-4-ylinettiyl)-anride; 

6-Benzyl-8-methy]-5,7-dioxo-6J-dihydn>-5H-thiazolo[3> 
c]pyrimidine-2-carboxylic acid (6-methyl-pyridin-2-ylmethyl>ainide; 
10 6-Ben2yl-8-methyl-5,7-dioxo-6,7-dihydio-5H-ttiiazolo[3^- 

c]pyrimidine-2-carboxylic acid (2,l,3-benzothiadiazol-5-yimethyl)-ainide; 

6-Ben2yl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^- 
c]pyriinidine-2-carboxylic acid 3,4-difluoro-benzylaniide; 

6-Ben2yl-8-inethyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3> 
15 c]pyriinidine-2-carboxylic acid (pyridin-3-ylmediyl)-ainide; 

6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydiD-5H-thiazolo[3,2- 
c]pyrimidine-2-caiboxylic acid (pyridin-3-ylmethyl)-ainide hydrochloride; 

6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydn>-5H-thiazolo[3^- 
c]pyriniidine-2-carboxylic acid 3-fluQro-4-methoxy-benzylaimde; 
20 6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3> 

c]pyriniidine-2-carboxylic acid (pyridin-2-yh3iethyl)-aniide hydrochloride; 

6-Benzyl-8-inethyl-5,7-dioxo-6,7-dihydK>-5H-thiazolo[3^- 
c]pyrimidine-2-caiboxylic acid 4-methyl-ben2ylaimdc; 

6-Ben2yl-8-methyl-5J-4ioxo-6J-dihydio-5H-thiazolo[3^^ 
25 c]pyrimidine-2-cari3oxylic acid 4-trifluon)methyl-ben2ylainide; 

6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2- 
c]pyrimidine-2-carboxylic add 4-chloio-'benzylaniide; 

6-Benzyl-8-inethyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3> 
c]pyriniidine-2-cari30xylic acid 4-trifluoromethoxy-ben2ylainide; 
30 6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydio-5H-thiazolo[3;2- 
c]pyriinidine-2-carboxylic acid (2-inethyl-thiazol-4-yhnediyl)-aixiide 
hydrochloride; 
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4-[2K4-Methoxy-benzylcari)amoyl)-8-methyl-5,7-dioxo-7H- 

thiazolot3,2-c]pyriinidiii-6.ylmethyl]-benzoic arid; 

4-[2K4-Methoxy-bwizylcarbamoyl)-8-methyl-5,7-dioxo-7H- 
thiazolo[3,2K;]pyriinidin-^ylinethyl].benzoic arid Sodium salt; 

4-[2K4-Methoxy-benzylcarbamoyl)-8-niethyl-5J-^ 
thiazolo[3,2-c]pyriinidin-^-ylniethyl]4)enzQic arid 2.diinethylaniino-ethyl 

ester hydrochloride; 

4-[2-(4-Fluoro-beiizylcarbamoyl).8-methyl-5,7-dioxo-7H- 

thiazolo[3,2-c]pyriniidin-6-ylmethyl]-benzoic arid; 

4-[2-(4-Fluoro-benzylcarbamoyl)-8-methyl-5J.dioxo-7H- 
thia2olo[3^-c]pyrimidin-6-ylmethyl]-benzoic arid Sodium salt; 

4-[2-(4-Fluon>benzylcarbamoyl)-8-methyl-5,7-dioxo-7H. 
thiazoloI3;2K:]pyrimidin-6-ylmethyl]-benzoic acid 2-Klimethylamino.^ 

ester, 

4-[2-(4-Fluoro-ben2ylcarbamoyl)-8-methyl-5,7.dioxo-7H- 
thia2olo[3,2-c]pyrimidin.6.ylmethyl]-benzoic arid 2-^methylamino-ethyl 

ester hydrochloride; 

4-{8-Methyl-5J.dioxo-2.[(pyridin-4-ylmethyl).caibamoyl].7H. 
thiazolo[3^-c]pyrimidin-6-yta[iethyl}-benzoic arid trifluoro-acetic arid 
salt; 

4.{8-Methyl-5,7-dioxo-2-[(pyridin.4.ylmethyl><;ari)amoyl]-7H- 
thiazolo[3,2.c]pyrimidin-6-ylmethyl}-ben2oic arid 2-dimethylamino.ethyl 

ester dihydiochloride; 

8-Methyl-6.(2.methyl.thiazol-4-ylmethyl).5J.dioxo^ 
5H-thiazolo[3^-c]pyrimidine-2-caiboxylic arid 4-fluoro-beii2ylamide; 

2-Chloro-4.[2-(4-fluaro-benzylcarbamoyl)-8-methyl-5,7-dioxo- 
7H-thiazolo[3,2-<;]pyrimidin-6-ylmethyl]-benzoic arid methyl ester, 

8-Methyl-5J-dioxo-6-(2H-tetrazol-5-ylmethyl).6jKfihydio-5H^ 
thiazolo[3,2-c]pyrimidine-2-caiboxylic arid 4-fluoio-ben2ylamide; 

8-Methyl-5,7Hlioxo-6-thia2ol.2-ylmeaiyl-^J-4ihydn>. 
thiazoloI3,2-c]pyrimidine-2-caiboxylic arid 4-fluoro-brazylamide 
hydrochloride; 



PCT/IB02/00313 



-221- 

4-[2-(4-Hucm)-benzylcaibamoyl)-8-methyl-5,7<liox^ 
thiazolo[3^-c]pyriinidm-6-ytoethyl]-2-methyl-bei^ acid methyl ester, 

4-[2-(4-HuoiX)4)enzylcarhamoyl)-8-mefliyl-5,7-diox 
thiazolo[3^<]pyrimidin-6-ylinethyl]-2-inethoxy-ben2oic add methyl 
ester, 

6-(4-Fluoio-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-caiboxylic acid (pyridin-4-ylmethyl)-amide 

hydrochloride; 

6-(4-Bn)mo-benzyl)-8-methyI-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3^-c]pyrimidine-2-carboxylic acid (pyridin-4-ylmethyl)-amide 

hydrochloride; 

6-(4-aUon>-benzyl>8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazoIo[3.2-c]pyrimidine-2-cari)Oxylic acid (pyridin-4-ylmethyl)-amide 
hydrochloride; 

8-Methyl-6-[4-(moipholine-4-carbonyl>ben2yl]-5,7-dioxo-6,7- 
dihydro-5H-thiazolo[3,2-c]pyrimidine-2-caiboxylic acid (pyridin-4- 
ylmethyl)-amide hydrochloride; 

(5.[2-(4-Fluoio-benzylcarbamoyI)-8-methyl-5,7-dioxo-7H- 
thiazolo[3,2-c]pyrimidiii-6-yhnethyl]-isoxazol-3-yl}-caibamic acid methyl 
ester, 

8-Methyl-5,7-dioxo-6-I4-(2H-tetrazol-5-yl)-ben2ylJ-6J-dihydr^ 
5H-thiazo]o[3,2-c]pyrimidine-2-cax1>oxylic acid 4-fluorD*benzylamjde; 

8-Methyl-6-[4-(morphoKne-4-carbcmyl)-benzyl]-5,7-dioxo-6,7- 
dihydro-SH-thiazolo[3,2-^]pyrixnidine-2-caiboxylic acid 4-fluoro- 
benzylamide; 

6-(6-Huon>-quinolin-2-ylmethyl>8-methyl-5,7-dioxo-6,7-dihydK>- 
SH-thiazolo[3,2-c]pyrimidine-2-carboxylic acid 4-fluaro-brazylainide; 

2.[2-(4-Fluoro-ben2ylcarbamoyl)-8-melhyl-5,7-dioxo-7H- 
thiazolo[3;2-c]pyrimidin-6*ylmethyl]-S-methoxy-pyiimidine-4-cai^ 
acid methyl ester, 

6-But-2-ynyl-8-methyl-5J-dioxo-6,7-dihydro-5H-thiazolo[3,2- 
c]pyrimidine-2-<:aiboxylic acid 4-fluQro-benzylamide; 
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8-Methyl-5J-dioxo-6-(2-oxo-2H-l-benzopyfan-6-ylin^ 
dihydn>-SH-thiazolo[3;2-c]pyriiiiidine-2-caito acid 4-fluQio- 
benzylamide; 

6-(4-MethanesuIfonyl-benzyl>8-methyl-5J-^oxo-6J-d^ 
5 5H-thiazol6[3,2-c]pyriinidine-2-cart)oxylic acid (pyridin-4-yImethyl)- 

amide hydrochloride; 

6-(3-Cyano-benzyI)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3^-c]pyiimidine-2-caiboxyBc acid (pyridin-4-yhnethyl>axnide 
hydrochloride; 

10 6-[2-(4-Chlon>benzenesulfonyI)-ethyl]-8-methyl-5,7-dioxo-6,7- 
dihydro-5H-thia2olo[3^-c]pyriinidine-2-carboxylic acid (pyridin-4- 
ylmethyl)-amide hydrochloride; 

8-Methyl-5,7-dioxo-6-(4-sulfamoyl-benzyI)-6,7-dihydro-5H- 
thia2olo[3,2-c]pyriinidine-2-carboxyIic acid (pyridin-4-ylmethyl)-anude 
IS hydrochloride; 

6-(4-Cyano-ben2yl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3^-c]pyrinudine-2-cait>oxy]ic acid (pyridin-4-ylinediy])-ainide 
hydrochloride; 

8-Methyl-5,7-dioxo-6-(3-oxo-3-phenyl-propyl)-6,7-dihydro-5H- 
20 thia2olo[3,2-c]pyrimidine-2-cari50xylic acid 4-fluQro-benzylamide; 

8-Methyl-5,7-dioxo-6-(l-phenyl-ethyl)-6J-dihydro-5H- 
thiazo]o[3^-c]pyriniidine-2-carboxylic acid 4-fluon>-beiizylaii]ide; 

8-Methyl-5,7-dioxo-6-(2-phenylmethanesulfonyl-ethyl)-6,7- 
dihydro-SH-thiazolo[3;Z-c]pyriniidine-2-caifaoxylic acid4-fluoro- 
25 benzylamide; 

6-(5-Cyano-pentyl>8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3^-c]pyrimidine-2-carfooxylic acid 4-fluon)-benzylaimde; 

6-(E>But-2-enyI-8-methyI-5J-doxo-6J-dihydro-SH-thiazolo[3,2- 
c]pyiiinidine-2-caxboxylic acid 4-fluQro-benzylainide; 
30 8-Methyl-5,7-dioxo-6-(E)-pent-2-enyl-6,7-dihydK>-5H- 

thiazolo[3^-c]pyriinidine-2-carboxylic acid 4-fluoro-benzylaimde; 

6-sec-Butyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^- 
c]pyriimdine-2-carboxyIic acid 4-fluon>benzylamide; 
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6-(2-Ben2«nesulfonyl-cthyl)-8-methyl-5J-dioxo-6J-tf^^ 
thia2olo[3^-c]pyrimidine.2-caii)Oxylic acid 4-fluaro-benzylainide; 

6-(l-Ethyl-piopyl>8-methyl-5,7-dioxo-6J-dihydr^ 
thiazolo[3t2-c]pyiinudine-2-caiboxylic acid 4-fluaro-benzylainide; 

8-Methyl.5J-dioxo-6-pent-2-ynyl-^J-dihydio-SH-thia^^ 
c]pyiiinidine-2-caiboxylic acid4-fluoro-benzylamidc; 

6-(2-Benzenesdfonyl-ethyl)-8-mediyl-5J-dioxo-6J-^yd^ 
thiazolo[3,2-c]pyrimidine-2-caiboxylic acid 4-fluoro-benzylanude; 

8-Methyl-6-(3-methyl-but-2-enyl)«5J-dioxo-6J-dihydro-OT^ 
thiazolo[3,2-c]pyriinidine-2-carboxylic acid 4-fluoro-benzylamide; 

6-[2-(4-F]uoro-benzenesulfonyl)-ethyI3-8-methyl-5J-dioxo-6,7- 
dihydro-5H-thiazolo[3^-c]pyrimidine-2-carboxylic acid 4-fluon>- 
benzylamide; 

6-[3K4-Fluoro-phenyl>3-oxo-propyl]-8-methyl-5,7-dioxo-6,7- 
dihydro-5H-thiazolo[3^<]pyiiniidine-2-caiboxylic acid 4-fluoro- 
benzylamide; 

6K2-Ben2oylamino-ethyl)-8-methy]-5,7-dioxo-6J-dihydro-5H- 
thiazolo[3^-c]pyriinidine-2-carboxylic acid 4-fluoio-ben2ylaimde; 

8-Methyl-5J-dioxo-6-(2-phenoxy-ethyl)-6,7-dihydn)-5H- 
thiazolo[3,2-c]pyriniidine-2-caiboxylic acid 4-fluQra-benzylaiiiide; 

6-(3^IMchloro-benzyl)-5J-dioxo-6,7-dihydro-5H-thia2olo[3^- 
c]pyrimidine-2-carboxylic acid 4-methoxy-benzylainide; 

6-(4-Cyano-benzyl)-8-methyl-5,7-dioxo-6,7-dihydiD-5H- 
thiazolo[3,2-c]pyiimidine-2-carboxylic add 4-fluoio-benzylaiiude; 

6-Benzyl-8-methyl-5J-dioxo-6J-dihydnK5H-thiazolo[3^- 
c]pyrimidine-2-carboxylic acid 3-methoxy-benzylainide; and 

6-Ben2yl-8-methyl-5J-dioxo-6,7-dihydit)-5H-thiazolo[3^- 
c]pyrimidine-2-caiboxylic acid (tetiahydn>-luian-2-ylmethyl>a2mde; 
6-Benzyl-8-inethyl-5jKiioxo-6,7-dihydn>-5H-thiazolo[3^^ 
2-caxboxylic acid benzylamide; 

6-Benzyl-8-methyl-5J-dioxo-6J-dihydro-5H-thiazolo[3,2-c]pyrimito 
2-caiboxylic acid 3-fluon>-benzylamide; 
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6-(3-Huoio-ben2yl>8-me%l-5J-^oxo-6J-<iih 
thiazolo[3^-<j]pjaiinidine-2-caiboxyBc acid S-fluaro-bCTzylamide; 

6-<3,4.Dichloio4)en2yl>8-methyl-5J-dioxo-6J-dihyd^ 
thiazolo[3,2-c]pyrinudine-2-caiboxyIic acid benzylamide; 
5 6-(3,4-Dichlon>-benzyl>8-methyl-5J-<fioxo-6J-^ 

thiazoIo[3,2-c]pyriinidine-2-carboxyBc acid 4-methyl-ben2ylainide; 

8-Methyl-5J-dioxo-6-pyridin-4-ylmethyl-6,7-dihydro-5H^ 
thiazolo[3^-K:]pyriinidine-2-caiboxylic acid benzylamide; 

6-Benzyl-8-methyl-5J-diox(>-6,7-dihydio-5H-thia2olo[3;2-c]py^ 
10 2-carboxylic acid (pyridin-4-ylmethyl)-ainide; 

6-Ben2yl-8-methyl-5J-dioxo«^,7«^hydro-5H-thia2olo[3;2-c]pyi^ 

2-carboxylic acid 4-methoxy-benzylamide; 

6-(4-Methoxy-benzyl)-8-methyl-5,7-dioxo-6J-dihydro-5H- 
thiazolo[3^"C]pyrimidine-2-carboxylic acid 4-metiioxy-benzylaimde; 
15 8-Methyl-5J-dioxo-6-pyridin-4-ylmethyl-6,7-dihydro-5H- 

thiazolo[3^-c]pyrimidine-2-carboxyiic acid 4-methoxy-benzylamide; 

6-Benzyl-8-inethyl-5J-dioxo-6,7-dihydro-5H-tWazolo[3^-c]pyii^ 
2-caiboxylic acid 3,4-diinethoxy-benzylainide; 

6-(4-MethanesulfonyI-benzyl^8-methyI-5,7Kiioxo-6J-dihydro-5H- 
20 thiazolo[3^-c]pyiimidine-2-caiboxylic acid 3,4-diniethoxy-ben2ylamide; 

8-Methyl-5J-dioxo-6-(4-suIfamoyl-benzyl>6,7-dihydio-5H- 
thiazolo[3,2K:]pyriinidine-2-carboxylic acid 3,4-dimetiioxy-benzylaiiiide; 

6-(4-Dimethylsulfamoyl-benzyl)-8-methyl-5J-dioxo-6jHiihydio-5^^ 
thiazolo[3.2-c]pyriinidine-2-caiboxyKc acid 3,4-dinietiioxy-benzylainide; 
25 8-Methyl-5J-dioxo-6-pyridin-3-ylniethyl-67-dihydro-5H^ 

thiazoIo[3,2*c]pyrimidine-2-caiboxylic acid 3.4-diinethoxy-benzylainide; 

8-Methyl-5J-dioxo-6-pyridin-2-ylmethyl-6J-dihydio-5H- 
thiazolo[3;2-<:]pyriinidine-2-carboxylic add 3,4-dimethoxy-benzylaniide; 

6-Benzyl-8-methyl-5jHiioxo-6,7-dihydio-5H-thiazolo[3^^^^ 
30 2-^aiboxylic acid 3-methoxy-benzylainide; 

6-(3-Methoxy-benzyl)-8-methyl-5J-dioxo-6J-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-caiboxylic add 3-inethoxy-benzylaiiiide; 
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e-CS-Methoxy-benzyO-S-methyl-SJ-dioxo-ej-^hydro-SH^ 
thiazolo[3,2-c]pyriinidine-2-caiboxyKc acid (benzoIl,3]ciioxol-5-ylniethyl)- 
amide; 

6-Benzo[13]dioxol-5-ylmethyl-8-methyl-5J-^oxo-67-<Bh 
5 thiazolo[3>c]pyriinidine-2-carix)xylic acid (benzo[l^]dioxol-5-ylinethyl)- 

amide; 

6-Ben2yl-8-methyl-5J-dioxo-6,7-dihydro-5H-thiazolo[3^-c]pyr^ 

2-carboxylic acid 4-methylsulfanyl-benzylaniide; 

6-Benzyl-8-methyl-5J-dioxc)-6J-dihydrc>-5H-thiazolo[3^-c]pyri^ 

10 2-carboxylic acid 3,4-dichlorobenzylainide; 

6-Benzyl-8-methyl-5J-dioxo-6J-Kiihydro-5H-thiazolo[3^-c]pyrim 

2-caxboxylic acid 4-methoxybenzylainide; 

6-Benzyl-8-methyl"5J-dioxo-6jHlihydn>-5H-thiazolo[3,2-clpy^ 

2-carboxybc acid benzylamide; 
15 6-(4-Pyridylniethy>5J-dioxc>-6J-dihydro-5H-thiazoloI3^-c]pyrii^ 

2-caiboxylic acid benzylamide hydrochloride; 

6-<4-Chlorobenzyl>5J-dioxo-6J-dihydn>-5H-thiazolo[3^-clpyrim 

2-caiboxylic acid 3,4-dichlorobenzylamide; 

6-(4<:hlorobenzyI)-5J-dioxo-6J-dihydn)-5H-thiazolo[3^-c]pyr^ 

20 2-caiboxyIic acid benzylamide; 

6-(3,4-DichlorobenzyI)-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3^-c]pyrimidine-2-carboxylic acid benzylamide; 

6-Benzoyl-5,7-dioxo-6,7-dihydit)-5H-thia2olo[3,2-c]pyrimidine- 

2-carboxylic acid benzylamide; 
25 6-Benzyl-8-methyl-5J-dioxo-6J-dihydro-5H-thiazolo[3^-c]pyrimito 
2-caiboxylic acid 3-fluoro-benzylamide; 

6-Benzyl-5,7-dioxo-6J-dihydro-5H-thiazolo[3;2-clpyrimidine. 
2-caiboxylic add (pyridin-4-ylmethyl)-amide hydrochloride; 

6-Benzyl-5,7-dioxo-6,7-dihydro.5H-fliiazolo[3;i-c]pyrimidine- 

30 2-carboxylic acid biphenyl-4-ylamide; 

6-Ben2yl-8-fonnyK57-dioxo-6,7-dihydto-5H-thiazolo[3,2-c]pyrimidine- 

2-caiboxylic acid 4-fluon>-benzylamide; and 



wo 02/064599 



PCT/1B02/00313 



-226- 

6-Benzyl-8-hydroxymethyl-57-^oxo-6jHHhydro-5H- 
thia20lo[3^K:]pyriinidine-2-carboxyKc arid4-fluoro-benzylaimde; or 
The compound according to Claim 8, or a phannaceuticaUy acceptable salt 
thereof, selected from: 
5 4.[2-(4-Medioxy-benzylcafbamoyl)-8-mettiyl-5,7-dioxo-7H- 
thiazolo[3^-c]pyrimidin-6-ylinethyl]-benzoic acid methyl ester; 

4-[2-(3-Fluoro-benzylcarbamoyl)-8-methyl-5,7-dioxo-7H- 
thiazolo[3^-c]pyiimidin-6-yhnethyl]-ben20ic arid methyl ester, 

4-[2-(4-FluoK)-benzylcaibamoyl)-8-methyl-5,7-dioxo-7H- 
10 thiazolo[3,2-c]pyriimdin-6-ylmethyll-benzoic arid mettiyl ester, 

6-Benzyl-5,7-dioxo-6,7-dihydix>-5H-tWazolo[3,2-c]pyrimidine-^^ 

carboxylic arid benzyl ester, 

6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2- 
c]pyiimidine-2-carboxyIic acid benzyl ester; 
15 6-Benzyl«3-methyl-5,7-dioxo-6,7-dihydn>-5H- 

thiazolo[3,2-c]pyrimidine-2-carboxylic arid metiiyl ester, 

6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydiD-5H- 
thiazolo[3,2-c]pyrimidine-2-caiboxylic arid methyl ester, 

6-Benzyl-8-methyl-5,7-dioxp-6,7-dihydro-5H- 
20 thiazolo[3,2-c]pyrimidine-2-caiboxylic acid pyridin-4-yhiiethyl esten 

6-Benzyl-5,7-dioxo-6,7-dihydro-5H-thia2olo[3,2-c]pyrimidine- 
2-carboxylic add pyridin-4-ylmethyl ester, 

8-MethyI-5,7-dioxo-6-pyridin-4-yhnethyl-6,7-dihydn>-5H- 
thiazoIo[3,2-c]pyrimidine-2-carboxylic acid 4-methoxy-benzyl ester, and 
25 6-Beiizyl-3-methyl-5,7-dioxo-6,7-dihydio-5H- 

thiazolo[3,2-c]pyrimidine-2-carboxylic acid benzyl ester. 

11. The compomid according to Claim 1, or a i^armaceutically acceptable salt 
thereof, selected from: 

6-Benzoyl-thiazo]o[3,2-c]pyriroidine-5,7-diQne; 
30 6-(4-ChlorobCTzyl)-thiazolo[3,2-c]pyrimidine-5,7-dione; 

6-Pyridin-4-ylmethyl-thia2olo]3,2-<:]pyrunidine-5,7-dione; 
8-Methyl-duazolo[3,2-c]pyrimidine-5,7-djone; 
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8-l^thyl-5,7-dioxo^J-dihydn>.5H-thiazolo[3^-^]pyri^ 

caiboxylic acid; 

6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydio-5H-thiazoloP 

c]pyiiinidiii6-2-caiboxylic acid; 

4-(8-Methyl-5J-Kiioxo-7H-thia2olo[3^-K:]pyiimidin-6-y^ 
benzoic add tert-butyl ester, and 

8-Methyl-6-[4-(Moipholine-4-sulfonyl)benzyI]-thiazolo[3^- 
c]pyrimidine-5,7-dione. 

The compound according to Qaim 1, or a phannaceuticaily acceptable salt 
thereof, selected from: 

6-(4-Bromo-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-carboxylic acid (2-amino-pyridin-4- 
ylmethyl>amide; 

6-(4-Chloro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-caiboxylic acid (2-amino-pyridin-4- 
ylmethyl>amide; 

6-(4-Fluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-carboxylic acid (2-ainino-pyridin-4- 
yimethyl)-amide; 

6-(3-Biomo-4.fluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyriinidine-2-caiboxylic acid (2-aniino-pyridin-4- 
ylinethyl>amide; 

6-(3-Bromo-ben2yl>8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyriinidine-2-carboxyIic add (2-ainino-pyridin-4- 
ylmethyl)-amide; 

6-(3,4-Dichloro-benzyl)-8-methyl-S,7-dioxo-6J-dihydro-SH- 
thiazolo[3,2-c]pyrimidine-2-caiboxylic add (2-amino-pyridin-4- 
ylmetbyl>amide; 

6-(4-Bromo-3-fluoro-benzyl)-8-methyl-S,7-dioxo-6,7-dihydro-SH- 
thiazolo[3,2-c]pyrimidine-2-caiboxyIic add (2-amdno-pyridin-4- 
ylmethyl>amide; 
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6-(3-<Moio-beiizyI)-8-methyl-5J-dioxo-6,7HHhydr^ 
thiazolo[3,2-c]pyriinidine-2-caiboxylic add (2-ainino-pyridin-4- 

ylinethyl)-ainide; 

6-(3-Fluoix)-benzyl)-8-methyl-5J-dioxo-6,7^ydK^ 
5 thiazolo[3,2-c]pyriinidine-2-caiboxylic acid (2-aimno-pyridin-4- 

ylinethyl)*ainide; 

6-(3,4-Dibromo-benzyl)-8-methyl-5jHJioxo-6,7-^ydio-5H- 

thiazolo[3^-c]pyrimidine-2-cari)oxyIic add (2-ainino-pyridin-4- 

ylmethyl)-amide; 

10 6-(4-Biomo-3-chlort)-benzyl>8-methyl-5,7-dioxc>-6J-dhy^ 

thia2olo[3^-c]pyriimdine-2"^aiboxylic add (2-ainino-pyridin-4- 

ylmethyl)-ainide; 

6-(3,4-DifluorD-benzyl)-8-inethyl-5,7-dioxo-6,7-^hydn)-5H- 

thiazolo[3,2-c]pyriinidine-2-cari)oxylic acid (2-ainino-pyridin-4- 

15 ylmethyl)-amide; 

6-(3-Bromc)-4-cWoiX)-benzyl>8-inethyl-5J-dioxo-6J-dihy 
thiazolo[3,2-c]pyrimidine-2-caiboxylic add (2-aniino-pyridin-4- 

ylinethyl)-ainide; 

6-(3-Chloro-4-fluon>-benzyl)-8-methyl-5J-dioxo-6,7-dihyd^ 
20 thiazolo[3,2-c]pyriinidiTie-2-caiboxylic add (2-ainino-pyiidin-4- 

ylinethyl)-ainide; 

6-(4-Chlon>-3-flucm>-benzyl)-8-methyl-5J-dioxo-67-dihydro 
thiazolo[3^-c]pyriniidine-2-caiboxylic add (2-ainino-pyridin-4- 
ylinethyl>ainide; 

25 6-(4-Bromo-ben2yl>8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyriinidine-2-caiboxylic add (2-ethoxy-pyridin-4- 
yhnethyl)-aniide; 

6-(4-Chloro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydio-5H- 
thiazolo[3;2-c]pyriimdinc-2-caiboxylic add (2H5lhoxy-pyridin-4- 
30 ylmethyl>-amide; 

6-(4-Fluon>-benzyI)-8-methyl-5J-dioxo-6J-^hydro-5H- 
thiazolo[3^-c]pyriiiiidine-2-carboxylic add (2-ctfioxy-pyridin-4- 
ylmethyl)-aniide; 
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-229- 

6<3-B^)mo-4-fluo^>-benzyl>8-methy^5JK^ox<^^J-^ 

thia2X)lo[3,2-<;]pyriinidine-2-carboxylic acid (2-ethoxy-pyridin-4- 

ylmethyO-amide; 

6K3-Bn)mo-benzyl)-8-inethyl-5,7-^oxo-6,7-^ydn>5H- 

5 thia2olo[3^H:]pyriimdine-2-caiboxylic acid (2-ethoxy-pyridin-4- 

ylniethyl)-aniide; 

6-(3,4-Dichloro-bmzyI)-8-meAyl-5,7-dioxo-6J-dihydio-5H^ 

thiazolo[3,2<]pyrimidine-2-caiboxylic acid (2-ethoxy-pyiidin-4- 

ylinechyl)-amide; 

10 6-(4-Bromo-3-fluon)-benzyl)-8-methyl-5J-Kiioxo-6,7-dihydio^ 
thiazolo[3^-c]pyriiiiidine-2-caiboxylic acid (2-ethoxy-pyiidin-4- 

ylmethyl)-aimde; 

6-(3-Chloro-benzyl>8-methyl-5,7-dioxo-6,7-dihydn>-5H- 
thiazolo[3,2-c]pyriinidine-2-caiboxylic acid (2-ethoxy-pyridin-4- 
15 ylmethyO-amide; 

6-(3-Huoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3^-c]pyriinidine-2-caiboxylic acid (2-ethoxy-pyridin-4- 

ylinethy])-ainide; 

6-(3,4-Dibromo-benzyl)-8-methyl-5,7-dioxc>^,7-dihydro-5H- 
20 thia2olo[3,2-c]pyrinudine-2-carboxyiic acid (2-ethoxy-pyridin-4- 

ylinethyl)-ainide; 

6K4-Bromo-3-chloio-beiizyl)-8-methyl-5J-dioxo-6J-^hydi^ 
thiazolo[3^-c]pyrimidine-2-carboxylic acid (2-ethoxy-pyridin-4- 
ylmethyl)-aniide; 

25 6-(3,4-KfluorD-beiizyI>8-inethyI-5J-dioxo-6J-Kiihydro-5H^ 
thiazolo[3^<]pyrimidine*2-carboxylic acid (2-ethoxy-pyridin-4- 
ylmethyO-amide; 

6-(3-Bromc>-4-chloro-ben2yl)-8-methyl-5J-dioxo-6,7-dihydr^ 
thia2olo[3^-c]pyriinidiiie-2-caiboxylic acid (2-ethoxy-pyridin-4- 
30 ylinethyl)-aiiiide; 

6-(3<:hlarc>4-fliKin>-bOTzyl)-8-iTO 
thiazolo[3^-c]pyrimidiii^2*caiix>xylic add (2-ethoxy-pyridiii-4- 
ylinethyl)-amide; 
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.230- 

6-(4<:Mon)-3-fluoro-ben2yl)-8-methyl-5J-dioxo-6,7.di^ 
thiazolo[3^"C]pyiiimdine-2-caiboxylic acid (2-ethoxy-pyridin-4- 
ylmethyl)-aiiiide; 

6.(4-Broino-benzyl>8-meAyl-5J-<Boxo-6J-dihydro-5H^ 
thiazolot3,2-c]pyrimidine.2.caAoxyKc add (6-hydroxy-pyridin-3. 
ylmethyl>ainide; 

6K4<:Won)-benzyl)-8-methyl-5J.dioxo^,7.dihydro-5H- 
ihiazolo[3^-c]pyriniidin6-2-caiboxylic acid (6-hydroxy-pyridin-3- 
ylinethyl)-aimde; 

6-(4-Fluoro-benzyl)-8-methyl-5,7.dioxo-6,7.dihydrD-5H- 
thiazolo[3;2-c]pyriimdine-2-caiboxylic acid (6-hydioxy.pyridinr3- 
ylinethyl>amide; 

6.(3-Brom()-4-fluon>-ben2yl)-8-methyl-5,7.diox(>6J-<iihydro.ffi^ 
thiazoIo[3,2-c]pyrinudine-2-caiboxylic acid (6-hydroxy-pyridin-3- 
ylmethyO-amide; 

6-(3-Bromo-benzyl)"8-inethyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3^K;]pyrimidine-2.caiboxylic acid (6.hydroxy-pyridin-3- 
ylinethyl>-amide; 

6K3,4-Dichloro-ben2yl>8-methyl-5,7.dioxo-6,7-dihydix)-5H- 
thiazolo[3^-c]pyrimidine-2-caiboxylic add (6-hydroxy-pyridin-3- 
ylnietfiyl)-amide; 

6-(4.Bromo-3-fluon).benzyl)-8.methyl-5J-<iioxo-6J-<iihyd^ 
thiazoIo[3^-^]pyriniidine-2-caiboxylic add (6-hydioxy-pyridin-3- 
ylinethyl>amide; 

6-(3<;hloixKbenzyl).8.methyl.5,7.dioxo-6,7.dihydro-5H- 
thiazolo[3^-c]pyrinudin6-2.caiboxyIic add (6-hydroxy-pyridin*3- 
ylmethyl>-amide; 

6K3-Huoro-beiizyl)-8-methyl-5J-dioxo.6J.dihydro-5H- 
thiazolo[3,2-c]pyiinudine-2-caiboxylic add (6-hydroxy-pyridin-3- 
ylinethyl)-aiiiide; 

6-(3,4-Dibromo-benzyl).8-inethy]-5,7-dioxc>-6jH3ihydn)-5H^ 
thiazolo[3^-c]pyrimidiiie-2-carboxyIic add (6-hydroxy-pyridin-3- 
ylinethyl>amide; 
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-231- 

6-(4-Bix)mo-3-chloiXhbenqrl)-8-methyl-5J-dioxo-6,7-fi^ 
thiazolo[3^-c]pyiiinidiiie-2-caiboxylic add (6-hydroxy-pyridinr3- 
ylniethyl)-amide; 

6-(3,4-Difluciro-benzyl)-8-methyl-5J-dioxo-6J-dih 
thiazolo[3^-c]pyrimidine-2-caiboxylic add (6-hydroxy-pyridin-3- 

ylmethyl)-amide; 

6-(3-Bn>nio-4-chlQn)-ben2yl)-8-inethy]-5J-dioxo-6J^^ 
thiazolo[3^-c]pyrimidine-2^arboxylic add (64iydroxy-pyridin-3- 

ylinethyl)-ainide; 

6K3-ailoro-4"fluon)-benzyl)-8-methyl-5J-dioxo-6,7-^ 
thiazolo[3;2-c]pyrimidine-2-caiboxylic acid (6-hydroxy-pyridin-3- 

ylmethyl)-amide; 

6<4-CWoro-3-fluoro-benzyI)-8-methyI-5J-dioxo-6J-dihydio-5H- 
thia2olo[3^-c]pyriiiiidine-2-cari)Oxylic add (6-hydrDxy-pyridin-3- 
ylmethyl)-ainide; 

6-(4-Bioino-benzyl>8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyriinidine-2-caitx)xyIic add (2-inethoxy-pyridin-4- 
ylmethyO-amide; 

6K4-Chloro-benzyl>8-methyl-5J-dioxo-6»7-dihydio-5H- 
thia2olo[3.2-c]pyrimidine-2-caiboxylic add (2-inethoxy-pyridin-4- 
ylinethy])-aniide; 

6-(4-FluorD-ben2yl)-8-methyl-5,7-^oxo-6J-dihydro-5H- 
thiazolo[3^-c]pyrimidine-2-caAoxylic add (2-inethoxy-pyridin-4- 
ylmethyI)-aiDide; 

6-(3-Bn)mo-4-fluoio-benzyl)-8-methyl-5,7-dioxo-6J-di 
thiazolo[3,2-<:]pyriiiudine-2-caiboxylic add (2-niethoxy-pyridir-4- 
ylmethyl)-aniide; 

6K3-Bromo-benzyl>8-methyl-5J-dioxo-6J-dibydro-5H- 
thia20lo[3^-c]pyriinidine-2-caiboxylic add (2-methoxy-pyridm-4- 
ylmethyl)-amide; 

6-(3,4-Dichloro-benzyl)-8-methyl-5,7-dioxo-6J-dihydro-5H- 
thia201o[3^-clpyriimdine-2-carboxyIic add (2-methoxy-pyridin-4- 
ylmethyl)-amide; 
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-232- 

6-(4-Bn)mo-3-fluaro-benzyl)-8-methyl-5J'<iioxo^^ 
thia2olo[3,2-c]pyri2mdine-2-caiboxylic acid (2-inethoxy-pyridin-4- 
ylinethyl>amide; 

6-(3-Chloro-benzyl>8-methyl-5,7-diox(>-6J-dihydn)-5H- 
5 thiazolo[3^-c]pyrimidine-2-caiboxylic acid (2-methoxy-pyridiii-4- 

ylmethyl>ainide; 

6-(3-FluQn>-benzy])-8-methyK5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3^-c]pyrimidine-2-caiboxylic acid (2-methoxy-"pyridin-4- 
ylmethyO-amide; 

10 6-(3,4-Dibromo-ben2yl)-8-methyl-57-dioxo-6J-dihydro-5H- 
thiazolo[3^-c]pyrimidine-2-cail)Oxylic add (2-inethoxy-pyridin-4- 

ylmethyl>anude; 

6-(4-Bromo-3-chioro-ben2yl)-8-methyI-5J-<fioxo-6J-dihydio-^^ 
thiazolo[3^-c]pyrimidine-2-caiboxylic acid (2-methoxy-pyridin-4- 
15 ylinethyl)-amide; 

6K3,4-Difluaro-benzyl)-8-methyl-5J-dioxo-6J-dihydr^ 
thiazolo[3^-c]pyriinidine-2-cart)OxyIic acid (2-methoxy-pyridin-4- 
ylmethyl)-ainide; 

6-(3-Biomo-4-chloro-ben2yl)-8-methyl-5,7-dioxo-6J-dih^ 
20 thia2olo[3;2-c]pyrimidine-2-caiboxylic acid (2-methoxy-pyridin-4- 

ylmethyl>-ainide; 

6-(3-Chloit)-4-fluoro-ben2yl)-8-methyl-5,7-dioxo-6J-^ 
thiazolo[3;2-c]pyriinidine-2*caiboxylic acid (2-methoxy-pyridin-4- 
yhnethyl)-aniide; 

25 6K4-ChIon)-3-fluoro-ben2yl>8-methyl-5J-dioxo-6J-dihydro^ 
thiazolo[3^-c]pyriniidine-2-carboxylic acid (2-inethoxy-pyridin-4- 
ylinethyl)-amide; 

6-(4-Bromo-benzyl>8-methyl-5,7-dioxo-6,7-dihydn>-5H- 
thia2olo[3^-c]pyrimidine-2-caiboxylic acid (2-methyl-pyridin-4- 
30 ylmethyl>aniide; 

6-(4-ChloitHbenzyl>8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thia2olo[3^-c]pyriinidine-2-cart)oxylic acid (2-methyl-pyridin-4- 
ylinethylVaimde; 
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-233- 

6K4-Huaro-benzyl)-8-methyl-5J-dioxo-6J-fi^^ 
thiazolo[3;2-c]pyriinidine-2-caiboxylic acid (2-methyl-pyridin-4- 
ylinethyl)-ainide; 

6-(3-Biomo-4-fluoro-banzyl)-8-methyl-5,7-dioxo^ 

thiazoloI3^-c]pyiimidine-2-carboxylic acid (2-methyl-pyridin-4- 

ylmethyO-amide; 

6-(3-Bromo-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 

thia2olo[3^-c]pyriiiiidine-2-caiboxylic acid (2-methyl-pyridin-4- 
ylinethyl)-ainide; 

6-(3,4-Dichloro-benzyl)-8-methyl-5J-dioxo-6,7-dihyd^ 
thiazolo[3^-c]pyiiinidine-2-caiboxylic acid (2^methyl-pyridin-4- 

ylinethyl)-ainide; 

6-(4-Bromo-3-fluoit)-benzyl)-8-methyl-5,7-dioxo-6J-dihydrc>-^^ 
thiazolo[3,2-c]pyriniidine-2-caiboxylic acid (2-methyl-pyridin-4- 

ylmethyl)-amide; 

6<3^hloio-benzyl)-8-methyl-5,7-dioxo-6,7-dihydn>-5H- 

thiazolo[3^-c]pyriinidine-2-carboxylic acid (2-methyl-pyridin-4- 

ylmethyl>anude; 

6-(3-Fluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3^-c]pyriinidine-2-cail)oxylic acid (2-methyl-pyridin-4- 
ylmeihyl>anude; 

6K3,4-Dibn)mo-benzyl)-8-methyl-5J-dioxo-6J-dihydi^ 
thiazolo[3,2-clpyrimidine-2-carboxylic acid (2-methyl-pyridiii-4- 
ylniethyl)-amide; 

6K4-Bromo-3-chloro-benzyl)-8-mefliyl-5,7-dioxo-6,7-di^ 
thiazolo[3^-c]pyriinidine-2-caiboxylic acid (2-niethyl-pyridiii-4- 
yliiiethyl)-aimde; 

' 6-{3AI>ifluoiXKbenzyl>8-methyl-5J-dioxc>-6J-dihydro-5H- 
thiazolo[3,2-c]pyriinidine-2-cart)Oxylic acid (2-inethyl-pyridiii-4- 
ylmethyl)-aniide; 

6-(3-Bromo-4-chlon>-ben2yl)-8-methyl-5jKiioxo-6J-^ 
thiazolo[3t2-c]pyrimidine-2-caiboxylic acid (2-methyl-pyridin-4- 
ylmethyl^amide; 
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6-(3-ChloiX)-4.fluoro-beiizyl)-8-methyl-5.7-diox 

thiazolo[3^-c]pyriniidine-2-caiboxylic acid (2-inethyl-pyridin-4- 

ylmethyl)-amide; 

6-(4-ailoro-3-fluoro-benzyl)-8-inethyl.5,7-dioxo^ 

thiazolo[3;2-c]pyriniidine-2<aiboxylic acid (2-inethyl-pyridin-4- 

ylmethyl)-amide; 

6-(4-Bromo-beiizyl)-8-methyl-5,7-<iioxo-6,7-dihydro-5H- 
thia2olo[3^-c]pyriinidine-2-cart)Oxylic acid (2-methylamino-pyridin-4- 

ylinethyl)-amide; 

6-(4-Chloio-benzyl)-8-methyl-5J-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyriimdine-2-caiboxylic acid (2-methylamino-pyridin-4- 

ylinethyl)-aimde; 

6-(4-Fluoro-benzyl>.8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thia2olo[3,2-c]pyrimidine-2-caiboxylic acid (2-methylainino-pyridin-4- 

ylmethy])-amide; 

6-(3-Bromo-4-fluoro-ben2yl)-8-methyl-5J-dioxo-6J-dihydro-5H- 
thiazolo[3^-c]pyriniidine-2-caiboxylic acid (2-methylainino-pyridin-4- 

ylmethyO-amide; 

6-(3-Bn)mo-benzyl)-8-methyl-5,7-dioxo-6,7-dihydn>-5H- 
thia2olo[3^-c]pyrimidine-2-caiboxylic acid (2-methylaniino-pyridin-4- 
ylinethyl)-amide; 

6-(3,4-Dichloro-ben2yl)-8-methyl-5,7Kiioxo-6,7-dihydn)-5H- 
thiazolo[3,2-c]pyrimidine-2-carboxylic acid (2-methylainino-pyridin-4- 
ylinethyl)-amide; 

6K4-Brom()-3-fluarc)-ben2yl)-8-methyl-5J-dioxo-6J-^ 
thiazolo[3^-c]pyriimdine-2-caiboxylic acid (2-methylainino-pyridin-4- 
ylmethyl)-amide; 

6-(3-Chloix)"benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-caiboxylic acid (2-methylaimno-pyridin-4- 
ylmethyl)-ainide; 

6-(3-Fluoro-beii2yl)-8-inethyl-5,7-dioxo-6,7-dihydrD-5H- 
thia2olo[3,2-c]pyrimidine-2-carboxylic add (2-methylaimno-pyridin-4- 
ylmethyl>aniide; 
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-235- 

6-(3,4-DibromO'benzyl>8-inethyl-5J-dioxo-6J-dih^ 
thiazolo[3^<]pyriimdine-2-caiboxylic arid (2-niethylaimno-pyridin-4- 

ylmethyl)-amide; 

6-(4-Bromo-3-chloro-benzyl)-8-methyl-5J-dioxo-6,7-<a 
thiazolo[3^-c]pyriinidine-2-caiboxylic acid (2-inethylamino-pyridin-4- 

ylinethyl)-ainide; 

6-(3,4-DifluoiD-benzyl>8-methyl-5,7-dioxo-6J-dihydn)-5H- 
thiazolo[3,2-c]pyrimidine-2-caiboxylic add (2-methylamino-pyridin-4- 

ylmethyl>aiiiide; 

6-(3-Chloro-4-fluoro-benzyl)-8-methyl-5J-dioxcH6J-dihyto^ 

thiazolo[3;2-c]pyriimdine-2-cart)oxylic add (2-methylainino-p)fridiii-4- 

ylmethyl)-ainide; 

6-(4-Chlorc)-3-fluorD-benzyl)-8-methyl-5J-dioxo-6,7-dihydro-5H- 

thiazolo[3,2-c]pyrimidine-2-caiboxylic add (2-niethylamino-pyridin-4- 

ylniethyl)-amide; 

6-(4-Chloro-3-bn)mo-beiizyl>8-methyl-5J-dioxo-6,7-dihydn>5H- 

thiazoIo[3^-c]pyrimidine-2-cart)Oxylic add (2-methylaimno-pyridin-4- 

ylinethyl)-ainide; 

6-(4-Bioino-benzyl)-8-methyl-5J-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-caiboxylic add (pyridin-3-ylmethyl)-ainide; 

6-(4-Chloro-benzyl>8-methyl-5J-dioxo-6J-dihydro-OT^ 
thiazolo[3,2-c]pyriinidine-2-caiboxylic acid (pyridin-3-ylmethyl)-aiiiide; 

6-(4-Fluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
tiuazolo[3,2-c]pyrimidine-2-caiboxylic add (pyridin-3-ylinethyl)-aimde; 

6-(3-Bromo-4-fluoio-ben2yl)-8-methyl-5,7-dioxo-6J-di^ 
thia2olo[3^-c]pyriinidiiie-2-caiboxylic acid (pyridin-3-ylmethyl)-ainide; 

6-(3-Bromo-benzyl)-8-methyK5,7-dioxo-6,7-dihydio-5H- 
thiazolo[3^-c]pyriinidine-2-caiix)xylic add (pyridin-3-yhnethyl>-ainide; 

6-(3,4-Dichloro-benzyl)-8-methyl-5J-dioxo-6,7-dihydro-5H- 
thiazolo[3;2-c]pyriinidine-2-caiboxylic acid (pyridin-3-ylmethyl)-aniide; 

6-(4-Bromo-3-fluoro-beiuyl>8-methyl-5J-dioxo-6J-dihydio-5H- 
thiazoloI3^-c]pyriinidine-2-caiboxylic acid (pyridin-3-ylmethyl)-ainide; 
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6-(3-ailoio-ben2yl)-8-inethyl-5,7-dioxo-6,7-dihydio-5H- 
thiazolo[3,2-c]pyriniidine-2-caiboxylic acid (pyridin-3-ylinethyl)-ainide; 
6-(3-Fluoro-b«izyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 

thiazolo[3,2^]pyrimidine-2-caiboxyUc add (pyridm-3-ylinethyl)-aimde; 
5 6-(3,4-Dibromo-ben2yl}-8-methyl-5J-<lioxo-6J-dihydn)-5H- 

thiazolo[3^-c]pyrimidine-2-caiboxylic acid (pyridin-3-ylmethyl)-aimde; 

6<4-Bromc>-3-chloro-benzyl)-8-methyl-57-dioxo-6,7-^ydro-ffi^ 
thia2olo[3^-c]pyrimidine-2«carboxylic acid (pyridin-3-ylmethyl)-amide; 

6-(3,4-Difluom-benzyl>8-methyl-5J'-dioxo-6J-dihydix)-OT^ 
10 thiazolo[3^-c]pyrimidine-2-caiboxylic acid (pyridin-3-ylmethyl>amide; 

6-(3-Bromo-4-chlon)-beiizyl)-8-methyl-5J-dioxo-6J-dihydro-5H^ 
thiazolo[3^-<]pyriinidine-2-carboxylic acid (pyridin-3-ylmethyl)-aimde; 

6K3-Chloro^fluoro-benzyl)-8-methyl-5J-dioxo-6J-dihydro-5H- 
thiazolo[3^-<:]pyriimdine-2-carboxylic acid (pyridin-3-ylinethyl)-aniide; 
15 6K4-Chloro-3-fluoio-benzyl)-8-inethyl-5J-dioxD-6J-dihyd^ 
thiazolo[3,2-c]pyrimidine-2-caiboxylic add (pyridin-3-ylmethyl)-ainide; 

6K4-Bromo-benzyI>8-methyl-5,7-dioxo-6J-dihydn>-5H- 
thiazolo[3,2-c]pyriinidine-2-caiboxylic add (6-amiiio-pyridin-3- 
yhnethyl)-amide; 

20 6-(4-Chloro-benzyl)-8-methyl-5J-dioxo-6,7-dihydio-5H- 
thiazolo[3,2-c]pyrimidine-2-carboxylic acid (6-amino-pyridin-3- 

ylinethyl>-amide; 

6-(4-Huon)-benzyl>8-methyl-5,7-dioxa-6J-dihydro-5H- 
thiazolo[3^-c]pyriinidine-2-carboxylic add (6-aTiiino-pyridin-3- 

25 . ylinethyl)-ainide; 

6-(3-Bromo-4-fluoro-benzyl).8-methyl-5J-dioxo-6jHto 
thiazolo[3^-c]pyrimidine-2-carboxylic add (6-ainino-pyridin-3- 
ylmethyO-amide; 

6-(3-Broino-benzyl)-8-methyl-5,7-dioxo-6,7-dihydio-5H- 
30 thiazolo[3^-c]pyriniidine-2-<;ari)oxylic acid (6-ainino-pyridiii-3- 

ylmethyl>ainide; 
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6K3,4-Dichl0ro-ben2yl^8-methyl-5J-dioxo-6J-dihy(l^ 

thiazolo[3^K;]pyriimdine-2-carboxylic add (6-iiimno-pyridiii-3- 

ylinethyl)-ainide; 

6-(4.Bromo-3-fluon>-ben2yl)-8-methyI-5 J-dioxo-6 J-^^ 

5 tWazolo[3^-c]pyrimidine-2-caiboxylic acid (6-ainino-pyridin-3- 

ylmethyl>aniide; 

6-(3-Chloro-benzyl>8-methyl-5J-dioxo-6,7-dihydro-5H- 

thiazolo[3^-c]pyrimidine-2-cart)oxylic acid (6-ainino-pyiidin-3- 

yimethyl>aimde; 

10 6-(3-Fluoro-benzyl)-8-raethyl-5,7-dioxo-6,7-dihydro-5H- 

thiazolo[3^-c]pyriinidine-2-caiboxylic acid (6-ainino-pyridin-3- 

ylmethyl)-ainide; 

6-(3,4-Dibromo-benzyl)-8-methyl-5J-dioxo-6J-dihydix>-5^^ 

thiazolo[3^-c]pyrimidine-2-carboxylic acid (6-aniino-pyridin-3- 

15 yiinethyl)-ainide; 

6-(4-Bromo-3-chloro-benzyl)-8-methyl-5J-<iioxo-6,7-^hyd^ 
thiazolo[3;2-c]pyriinidine-2-caiboxylic acid (6-ainiiio-pyridin-3- 

ylinediyl>aimde; 

6K3,4-IMfluoro-benzyl>8-methyl-5J-dioxo-6,7-dihydro-5H- 

20 thia2olo[3^-c]pyriinidine-2-caiboxylic acid (6-ainino-pyridin-3- 

ylmethyl)-amide; 

6-(3-BiDmo-4-chloix>-ben2yl>8-methyI-5,7-dioxo-6J-dih 
thia2olo[3^-c]pyriinidine-2-caiboxylic acid (6-ainino-pyridin-3- 
ylniethyl>ainide; 

25 6-(3-Chl0ro-4-fluon)-ben2yl)-8-methyl.5J-dioxo-6J^fih 
thiazolo[3^-c]pyrimidine-2-carboxylic acid (6-aiiiino-pyridiii-3- 
ylmeihyl>amide; 

6<4-ChloK)-3-fluoro-benzyI)-8-methyl-5J-dioxo-6J^ 
thia2olo[3,2-c]pyrimidine-2-carboxylic acid (6-ainino-pyridiii-3- 
30 ylmethyl)-anude; 

6-(4-Bromo-benzyI)-8-methyl-5,7-<iioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyriniidine-2-caiboxylic acid (6-ethoxy-pyridin-3- 
ylmethyl)-aniide; 
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6-(4-Chlaro-benzyl)-8-mediyl-5J-<Iioxa-6,7-dihy 
diiazolo[3^-c]pynii]idine*2-caiboxylic add (6-ethoxy-pyridhi-3- 
ylxnethyl)-ainide; 

6-(4-Fluoro-benzyl)-8-niethyl-5J'^oxo-6,7-dihydi^ 
5 thiazolo[3,2-c]pyrimidine-2-caiboxylic add (6-ethoxy-pyridin-3- 

ylmethyl>amide; 

6-(3-Bromo-4-fluoro-benzyl)-8-methyl-5J-dioxo-6J-da 
thia2olo[3,2-c]pyrimidiiie-2-caiboxylic add (6-edioxy-pyridin-3- 
ylniefhyl>aimde; 

10 6-(3-BTDmo-beiizyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3^-c]pyriinidine-2-caitK)xylic add (6-ethoxy-pyridin-3- 

ylmethyl)-amide; 

6-(3,4-Dichlon>-benzyl)-8-methyl-5J-dioxo-6J-dihydit>^ 
thiazolo[3,2-c]pyriimdine-2-cart>oxylic add (6-ethoxy-pyridin-3- 
15 ylmethyl)-ainide; 

6-(4-Bromo-3-fluon>benzyl)-8-methyl-5J-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyriinidine-2-carboxylic add (6-ethoxy-pyridin-3- 

ylmethyl>aniide; 

6-(3-ailoit>-benzyl>8-methyl-5,7-dioxc)-6,7-dihydro-5H- 
20 thiazolo[3^-c]pyrimidine-2-cari)oxylic acid (6-ethoxy-pyridin-3- 

ylinethyl)-ainide; 

6-(3-Huoro-benzyl>8-methyl-5J-dioxo-6,7-dihydio-5H- 
thiazoio[3,2-c]pyriniidine-2-carboxylic add (6-ethoxy-pyridiii-3- 
ylinethyl>-amide; 

25 6-(3,4-IMbromo-benzyl)-8-methyI-5J-<iioxo-6,7KHhydro-OT^ 
thiazolo[3^-c]pyiiiiiidine-2-carboxylic add (6-ethoxy-pyridin-3- 
yl]nethy]>-aiiude; 

6-(4-Biomo-3-chlon)-benzyl>8-inethyl-5J-^oxo-6J-4ihyd^ 
thiazolo[3^-c]pyrimidine-2-caiboxylic add (6-ethoxy-pyridiii-3- 
30 ylmethyiy-amide; 

6-(3,4-Difluoro-benzyl)-8-methyl-5J-dioxo-6J-dihydnH 
thiazolo[3,2-c]pyriniidine-2-caiboxy]ic add (6-ethoxy-pyridin-3- 
ylinethyl)-aimde; 
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6-(3-Biomo-4.chlon)-benzyl>8-methyl-5,7-diox^^ 
thia2x>loP^-c]pyriinidine-2-caiboxylic arid (6-ethoxy-pyridiii-3- 
ylmethyl)-aniide; 

6-(3-ailoro^flucMx>-benzyl)-8-inethyl-5J-&^ 
thiazolo[3^-c]pyriniidine-2.carboxylic add (6-etfioxy-pyridin-3- 

yliiietbyl>ainide; 

6-(4<M<wo-3-fluaro-benzyl)-8-methyl-5J.dioxo-6,7^^ 
thia2olo[3,2-c]pyrimidine-2-caiboxylic acid (6-ethoxy-pyridin-3- 
ylmeAylVamide; 

6-(4-Bromo-benzyl)-8-methyl-5,7-dioxo-6,7.dihydn>-5H- 
thiazolo[3^-c]pyrimidine-2-caiboxylic add (6-methoxy-pyridin-3- 

ylmethyl>amide; 

6-(4-Chloro-benzyl>8-methyl-5,7-dioxo-6,7-dihydro-5H. 
thia2olo[3,2-c]pyriniidine-2-caiboxylic add (6-inethoxy-pyridin-3- 
ylniethyl>amide; 

6-(4-Fluoix>-benzyl>8-methyl-5,7-dioxo-6J-dihydio-5H- 
thiazolo[3,2-c]pyriinidine-2-carboxylic add (6-inethoxy-pyridin-3- 
ylmethyl)-amide; 

6-(3-BrDmo-4-fluoK>.benzyl)-8-methyl-5J-dioxo-6,7-dihydrc>-5H- 
thia2olo[3,2-c]pyrimidine-2-carboxylic add (6-methoxy-pyridin-3- 
yliiiethyl)-ani]de; 

6-(3-BiDmo-beiizyl)-8-meUiyI-5,7-dioxo-6,7-dihydn>-5H- 
thiazolo[3^-c]pyriniidine-2-caiboxylic add (6-methoxy-pyridin-3- 
ylnietbyl)-ainide; 

6.(3,4-Dichlon)-benzyl).8-methyl-5,7-dioxo-6J-dihydio-ffl^ 
thiazolo[3»2-c]pyiiimdine-2-caiboxylic acid (6-methoxy-pyridiii-3- 
ylinethyl)-ainide; 

6-(4-Broino-3-flucMt>-benzyl)-8-methyl-5J-dioxo-6,7.^ 
thiazolo[3,2-c]pyriinidine-2-caiboxylic add (6-methoxy-pyridin-3- 
ylmeAyl>ainide; 

6K3-Chlan>.benzyl)-8-methyl-5jKHoxo.6,7-dihydro-5H- 
thiazolo[3,2-c]pyriniidine-2-<:arboxylic add (6-methoxy-pyridin-3- 
ylinethyl>aimde; 
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6-(3-Huoro-bOTzyl>8-methyl-5J-4ioxo-67-dihyd^ 

thia2olo[3^-c]pyriimdine-2-caiboxyKc acid (6-methoxy-pyridin-3- 

ylmefbyl>-ainide; 

6K3,4-Mhromo-benzyl>8-inethyl-5J^oxo-6,7-dihyd^ 

thiazolo[3^-c]pyriinidine-2-caiboxyIic arid (6-methoxy-pyridin-3- 

ylmetbyl)-ainide; 

6-(4-Bromo-3<Wcm>-beiizyl)-8-methyl-5J-dioxo-6J-^ 
thiazolo[3,2K;]pyriinidine-2-carboxylic acid (6-methoxy-pyridin-3- 

yimethyl)-ainide; 

6-(3,4-Difluon>-benzyl>8-methyl-5J-dioxo-6J-dihydio-5H^ 
thiazolo[3,2-c]pyrimidine-2"Carboxylic acid (6-methoxy-pyridin-3- 

ylmethyl)-aimde; 

6-(3-Bromo-4-chloK>-benzyl)-8-methyl-5J-dioxo-6jKiihydrc)-5^^ 

thiazolo[3,2-c]pyrimidine-2-caiboxylic acid (6-methoxy-pyridin-3- 

yhnethyl)-amide; 

6K3-Chloro-4-fluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyriniidine-2-carboxylic acid (6-methoxy-pyridin-3- 

ylniethyl)-a]nide; 

6-(4<3iloro-3-fluoro-benzyl)-8-methyl-5J-dioxo-6J-dihydro-5^^ 

thiazolo[3^-c]pyriniidine-2-carboxylic acid (6-methoxy-pyridin-3- 

ylinethyl)-ainide; 

6-(4-Bromo-benzyl)-8-methyl-5J-dioxo^J-dihydro-5H- 
thiazolo[3;2-c]pyriiiiidine-2-cart)Oxylic acid (6-methyl-pyridin-3- 
ylmethyl>ainide; 

6-(4-Chloro-ben2yl)-8-inethyl-5,7-dioxo^J-dihydn>-ffl^ 
thiazolo[3,2-c]pyriinidine-2-caiboxylic arid (6-methyl-pyridii)-3- 
ylinethyl)-amide; 

6<4-Fluoro-ben2yl)-8-methyl.5J-dioxo-6J-^hydn)-5H- 
thia2olo[3,2-clpyriinidine-2-caiboxylic arid (6-methyl-pyri<fin-3- 
ylmethyl)-ainide; 

6.(3~Bromo-4.fluom-benzyl)-8-methyl-5J-dioxo-6J-dihyd^ 
thiazolo[3^-c]pyriinidine-2-caiboxylic arid (6-methyl-pyridin-3- 
ylmethyl)-ainide; 
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-241- 

6-(3-Bn}mo-ben2yl)-8-methyl-5J-dioxo-6J-dihydn)-^^ 
tfiiazoIo[3^-c]pj^inidine-2-cart)OxyIic add (6-inethyl-pyridin-3- 

ylmethyl>amide; 

6-(3,4-I>ichloio-benzyl>8-methyl-5J-dioxo-6J-dihydi:^ 
thiazolo[3^-c]pyrimidine-2-caiboxylic acid (6-methyl-pyridin-3- 

ylinethyl)-ainide; 

6-(4.Bronio-3-fluoro-benzyl)-8-methyl-5J-dioxo-6J-^ 

thiazolo[3,2-c]pyrimidiiie-2-caiboxylic acid (6-methyl-pyridin-3- 

ylmethyl)-amide; 

6-(3-Chlon>-benzyl)-8-methyl-5J-dioxo-6jKlihydio-5H- 
thiazolo[3,2-c]pyrimidine-2-caiboxylic acid (6-inethyI-pyridin-3- 

ylmethyl)-amide; 

6-(3-Fluoro-ben2yI)-8-inethy]-5,7-dioxo-6,7-dihydn>-5H- 
thia2o]o[3,2-c]pyrimidine-2-carboxylic add (6-methyl-pyridin-3- 

ylmethyl>aimde; 

6-(3,4-Dibrom(>ben2yl)-8-methyl-5,7-dioxo-6,7-dihydio-5H- 

thia2olo[3,2-clpyrimidine-2-carboxylic acid (6-methyl-pyridin-3- 

ylfliethyl)-aniide; 

6-(4-Bromo-3-chloro-benzyl>8-methyl-5J-dioxo-6jKiihy^ 

thiazolo[3,2-c]pyrinudine-2-caiboxylic add (6-methyl-pyridin-3- 

ylmethyl)-ainide; 

6-(3,4-IMfluoro-ben2yl)-8-methyl-5J-dioxo-6J-dihydio-5H- 
thia2olo[3^-c]pyriinidine-2-carboxylic add (6-methyl-pyridin-3- 
ylmethyl)-axnide; 

6-(3-Biomo-4-chloro-beiuyI)-8-methyl-5J-dioxo-6J-dihydro-ffi^ 
thiazolo[3^-c]pyrimidine-2-cari)oxylic add (6-methyl-pyridin-3- 
ylinethyl>ainide; 

6K3-Chloro-4-fluoiio-benzyl)-8-methyl-5,7^oxo-6J^^ 
thiazolo[3,2-c]pyriniidine-2-carboxylic add (6-methyI-pyridin-3- 
ylmethyO-amide; 

6-(4<:W(m)-3-fluoio-ben2yl)-8-methyl-5,7-<Boxo-6J-dihy^ 
thiazolo[3,2-c]pyriinidine-2-caiboxylic add (6-methyl-pyridin-3- 
ylmethyl)-a2nide; 
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6-(4-Cyano-benzyl)-8-mefliyl-5J-dioxo-6J-^ydro-5H^ 

thiazolo[3^-^]pyrimidine-2-caiboxylic acid (2-methoxy-pyridm-4- 

ylixiethyl)-ainide; and 

6-(4-Isopropylsulfamoyl-beii2yl>8-methyl-5,7-dioxo-6^^^ 

5H-thiazoIo[3.2-c]pyriniidine-2-carboxyIic acid (2-methoxy-pyridin-4- 

ylmethyl)-ainide; or 

The compound accoiding to Claim 1, or a pharmaceuticaUy acceptable salt 

thereof, selected from: 

8-Methyl-5,7-dioxo-6-(3-oxo-3-pheny]-propyl)-6,7-dihydrD-5H- 

thiazolo[3,2-c]pyrimidine-2-carboxylic acid 4-fluon)-benzylamide; 

8-Methyl-6-(l-phenylethyl) 5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-caiboxylic acid 4-fluorobenzylaniide; 

8-Methyl-5,7-dioxo-6-(2-phenylmethanesuIfonyl-ethyl>-6,7- 
dihydro-5H-thia2olo[3,2-clpyrimidine-2-caiboxylic acid 4- 

fluorobenzylamide; 

6-(5-Cyano-pentyl)-8-Methyl-5,7-dioxo-6,7-dihydio-5H- 
thia2olo[3;2-c]pyriniidine-2-cari)oxylic acid 4-fluoroben2ylamide; 

6-(E)-But-2-enyl-8-Methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3.2- 
clpyrimidine-2-caiboxyIic acid 4-fluorobenzyIamide; 

8-Methyl-5,7-dioxo-6-(E)-pent-2^nyl-6,7-dihydro-5H- 
thiazolo[3,2-c]pyriniidine-2-caiboxylic acid 4-fluoroben2ylamide; 

6-sec-Butyl-8-Methyl-5,7-dioxo-6,7-dihydro-5H-thiazoIot3> 
c]pyrimidine-2-cari)oxylic acid 4-fluorobenzylamide; 

8-Meftyl-6-(2-methyl-allyl)-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-carboxylic acid 4-fluoroben2ylamide; 

6-(l-Ethyl-propyl)-8-Methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3»2-c]pyrimidine-2-caxboxylic acid 4-fluoiobenzylamide; 

8-Methyl-5,7-dioxo-6-pent.2-ynyl-6,7-dihydio-5H-thiazoloP^- 
c]pyrimidine-2-carboxylic acid 4-fluoiobenzylamide; 

6.(2-BenzensulfonyI^thyl>8-Methyl-5J-dioxo-6,7Hlft 
thia2olo[3,2-c]pyrimidine-2-carboxylic acid 4-fluorobenzylamide; 

8.Methyl-6-(3-methyl-but-2-enyl)-5J-dioxo^,7-dihydn)-5H- 
thiazolo[3,2-c]pyrimidine-2-caiboxyIic acid 4-fluorobenzylamide; 
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6-[2K4-Huoro-benzensiilfonyl)-ethyI]-8-Methyl-5J^ 
dihydio-5H-thiazolo[3^-c]p3dniidine-2K»boxylic acid 4- 

fluorobenzylamide; 

6-[3-(4.Huoia-phenyl).3-oxo-propyI]-8-Mcthyl-5J-<Boxo.6J^ 

5 dihydro-5H-thiazolo[3^ K:]pyriimdine.2-caiboxyfe^ arid 4- 

fluorobenzylamide; 

8-Methyl-5,7-dioxo.6-{2-[(l-phenyl-methanoyl>aiiiino]-e& 
6J-dihydio-5H-thiazolp[3^<]pyiimidine-2-caiboxylic acid4- 
fluoiobenzylamide; 

10 8-Methyl-5J-dioxo-6-(2-phenoxy-ethyl)-6,7-dihydro-5H- 

thiazolo[3,2-c]pyrimidine-2-cart>oxylic acid 4-fluorobenzylainide; and 

{5-[2-(4-Fluoro-benzylcaibamoyl)-8-methyl-5,7-dioxo-7H- 
thiazolo[3^-c]pyriniidine-6-ylmethyl]-isoxa2ol-3-yl] }-caibamic add 
methyl. 

15 13. Use of a compound of Formula I, or a phannaceutically acceptable salt 

thereof, in the manufacture of a medicament for the treatment of a disease 
mediated by an MMP-13 enzyme. 

14. Use of a compound of any one of Claims 2, 4, 6, and 8, or a 
phamiaceutically acceptable salt thereof, in the manufacture of a 

20 medicament for the treatment of a disease mediated by an MMP-13 

enzyme. 

15. Use of a compound of Fonnula I, or a pharmaceutically acceptable salt 
thereof, in the manufacture of a medicament for the treatment of cancer; or 
Use of a compound of Fonnula I, or a phannaceudcally acceptable salt 

25 thereof, in the manufacture of a medicammt for the treatment of 

rtieumatoid arthritis; or 

Use of a compound of Formula I, or a phaxmaceutically acceptable salt 
thereof, in the manufacture of a medicament for the treatment of 
osteoarthritis; or 
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Use of a compound of Fonnula I, or a phannaceutically acceptable salt 
thereof, in the manufacture of a medicament for the treatment of heart 
failure; or 

Use of a compound of Formula I, or a phannaceutically acceptable salt 
ther^f , in the manufacture of a medicament for the treatment of 
inflammation. 
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